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ABSTRACT 

THIS PROGRAM IS A CORE EXPANDABLE INTERACTIVE BUri EXER- 
CISER FOR A PAPER TAPE ORIENTED PDP-11/20, IT PERFORMS A 
TEST OF INSTRUCTIONS AND CONCURRENT OPERATIONS Of I/O 
EQUIPMENT SIMULTANEOUSLY. it MAY ALSO PERFORM THE 
SAME OPERATION INDEPENDENTLY. THIS PROGRAM IS NOT 
TO BE CONSIDERED A TOTAL CHECK OF THE SYSTEM. IF AN ERROR 
IS DETECTED IN AN I/O DEVICE, IT WILL PROBABLY BE NECESSARY 
TO CORRECT THL MALFUNCTION WITH THE RESPECTIVE DIAGNOSTIC 
FOR THAT DEVICE 1 . 

REQUIREMENTS 

EQUIPMENT 

PDP-11/20 STANDARD COMPUTER 

OPTIONAL HARDWARE THAT THE PROGRAM WILL EXERCISE 

MM11 UP TO 28KW OF MEMORY 

RF11 DISK (256K) 

TC11 OECTAPE- TRANSPORT ZERO 

KE11 EXTENDED ARITHMETIC UN I T 

KWllL LINE CLOCK 

PC11 HIGH SPEED READER/PUNCH 

KL11 ASR33 OR ASR35 TELEPRINTER 

LP11 LINE PRINTER 

STORAGE 

PROGRAM STORAGE - THE ROUTINE USES MEMORY 
FROM 0000 TO 17476. 



LOADING PROCEDURE 
METHOD 



PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED. 



MAINDEC- 
PAGE 3 

4. STARTING PROCEDURE 

4.1 CONTROL SWITCH SETTING 

SMARTING AT SA 200 ALL SWITCHES SHOULD BE SET AS INDICATED. 

4.2 STARTING ADDRESS OR ADDRESSES 

(A) 200 = SR a 000777 TEST PROCESSOR ONLY-W I TH CORE EXPANSION 

(B) 200 = SR = 001777 TEST PROCESSOR 0NLY-4K- I NH I B I T 

CORE EXPANSION 

(C) 200 = SR = 002XXX TEST I/O ONLY 

(D) 200 : SR ' 000000 -CORE EXPAND AND TEST ALL AVAILABLE 

I/O DEVICES 

SW0 = 1 INHIBIT TTY OUTPUT 

SKI = 1 INHIBIT TTY INPUT 

SW2 = 1 INHIBIT HSP 

SW3 = 1 INHIBIT HSR 

SW4 = l INHIBIT LINE CLOCK 

SW5 = 1 INHIBIT RF11 DISK (256K) 

SW6 = 1 INHIBIT TC11 DECTAPE 

SW7 s 1 INHIBIT LINE PRINTER — IF LINE PR INTER IS USED » 

MUST RESTART AT 400 
IF EAE EXIST IT WILL BE AUTOMATICALLY SELECTED 

4.3 PROGRAM AND/OR OPERATOR ACTION 

LOAD PROGRAM INTO MEMORY. 

SET SWITCH REGISTER TO STARTING ADDRESS. 

LOAD ADDRESS. 

SET SWITCHES TO INHIBIT NON EX I STANT TDE V I CES 
PRESS START. 

THE PROGRAM WILL LOOP AND 

BELL WILL RING ONCE PER PASS OF THE PROGRAM. 
A MINIMUM OF TWO PASSES SHOULD 
ALWAYS BE RUN. 
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5. OPERATING PROCEDURE 

5.1 OPERATIONAL SWITCH SETTINGS 

5.1.1 AT SA 200 .. THE INSTRUCTION AND LOGIC TEST, WITH ALL SWITCHES 
DOWN THE PROGRAM WILL TEST ALL DEVICES AND PRINT OUT ON ERRORS 
AND CONTINUE IN TEST. (BELL WILL RING AT COMPLETION OF A PASS) 

5.1.2 SWITCH SETTINGS ARE 



5.1.3 
5.2, 
5.2.1 
5.2.2 



SW15 
SW14 
SW13 
SW12 
SW11 
SW10 
SW09 



1 OR UP 

1 OR UP 

1 OR UP 

1 OR UP 

1 OR UP 

1 OR UP 

1 OR UP 



HALT ON ERROR 

SCOPE LOOP 

INHIBIT PRINTOUT 

INHIBIT TRACE TRAPPING 

INHIBIT ITERATION LOOP 

INHIBIT PROCESSOR TEST 

INHIBIT VARIABLE CORE EXPANSION 



SUBROUTINE ABSTRACTS 
BEGIN SA 200 
SCOPE 

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST IN THE 
INSTRUCTION SECTION. IT RECORDS THE STARTING ADDRESS OF EACH 
SUB-TEST AS IT IS BEING ENTERED. IF A SCOPE LOOP IS REQUESTED, 
IT WILL JUMP TO THE START OF THE SUBTEST THAT THE SCOPE LOOP 
IS REQUESTED FOR. IF SCOPE LOOP IS NOT REQUESTED » THERE WILL 
BE EITHER A FIXED OR RANDOM NUMBER OF ITERATIONS ON THAT SUB- 
TEST BEFORE THE NEXT SUBTEST IS ENTERED. SWITCH 11 ON A 1 
INHIBITS ITERATION OF SUBTESTS. 



5.2.3 HLT 

IS A ROUTINE THAT PRINTS-OUT AN ADDRESS THAT TAGS THE FAILING 
SUBTEST, AND THE STATUS REGISTER AT THE TIME OF THE FAILURE. 

5.2.4 TRTRAP 

THIS ROUTINE WILL ALLOW THE TRACE BIT TRAP TO BE SET AFTER 
FIRST LOOP OF THE PROGRAM. UNDER NORMAL TESTING THE TRACE 
BIT WILL BE SET ON ALTERNATE LOOPS OF THE PROGRAM. WHEN 
SET IT CAUSES A TRAP AFTER EACH INSTRUCTION, THE FIRST 
INSTRUCTION EXECUTED UPON TRAPPING IS AN "RTI" WHICH RETURNS 
TO THE INTERRUPTED SEQUENCE OF INSTRUCTION. THIS SEQUENCE 
IS CONTINUED TILL THE END OF THE PROGRAM LOOP IS REACHED. 
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(5. OPERATING PROCEDURE CONT'D) 

5.2.5 TRAPCATCHER 

THIS IS A SERIES OF INSTRUCTIONS STARTING AT LOCATION 
0. DESIGNED TO DETECT, AND ISOLATE UNEXPECTED TRAPS AND 
INTERRUPTS TO THE TRAP AND INTERRUPT VECTOR AREA OF 
MEMORY. 

THE PRINCIPAL OF THIS ROUTINE IS! THE VECTOR ENTRANCE 
ADDRESS POINTS TO THE NEXT SEQUENTIAL WORD WHICH CON- 
TAINS A HALT (03000). (THIS LOCATION IS ALSO THE STA- 
TUS FOR THAT VECTOR ENTRANCE , BUT THIS HAS NO EFFECT ON 
IT ALSO BEING THE NEXT INSTRUCTION). 

IF A HALT OCCURS IN THE TRAP OR INTERRUPT VECTOR AREA » 
REGISTER SIX SHOULD BE EXAMINED TO DETERMINE ITS CON- 
TENTS » THEN USE REGISTER SIX CONTENTS AS AN ADDRESS TO 
DETERMINE THE LOCATION WHERE THE PROGRAM WAS AT, WHEN 
THE INTERRUPT OR TRAP OCCURRED. (MEMORY AS SPECIFIED 
BY R6 CONTAINS THE PC OF THE INSTRUCTION FOLLOWING THE 
INSTRUCTION WHERE THE TRAP OCCURRED). 

5.2.6 TTYIN1 ( TT Y INPUT) 

THIS ROUTINE OPERATES IN THE INTERRUPT MODE 
AND CHECKS FOR A COUNT PATTERN IN THE READER 
OF THE TTY. THE ROUTINE WILL ACCEPT AN INFINITE 
NUMBER OF 2ER0 BYTES (BLANK TAPE). BUT THE 
FIRST BYTE THAT IS NOT A 2ER0 MUST BE A ONE 
AND ALL SEQUENTIAL BYTES MUST BE ONE GREATER. 
IF THE ROUTINE DETECTS AN ERROR IN THE COUNT 
PATTERN, IT CHECKS TO SEE IF IT IS A 
207 (BELL). IF SO IT IS IGNORED, IF NOT A 
COMPARSION ERROR IS FLAGED. 

5.2.7 TYOUT (TTY OUTPUT) 

THIS IS A ROUTINE THAT OUTPUTS A COUNT PATTERN IN 
THE INTERRUPT MODE TO THE TELEPRINTER. IF A PAPER 
TAPE IS PUNCHED IT MAY HAVE 207 ' S (BELLS) IN IT. 
PUNCHED WHEN THE BELL FOR PASS COMPLETE RINGS. 

5.2.8 RFSTART (RF-ll DISK) 

THIS ROUTINE PERFORMS A WRITE AND A WRITE CHECK OF THE DISK. 
THE DATA THAT IS WRITTEN ON THE DISK IS PART OF TEST PROGRAM 
CODE THAT IS NEVER MODIFIED. THIS SEGMENT OF CORE IS WRITTEN 
IN CONTIGUOUS BLOCK THRU THE DISK MEMORY. AFTER THE TOTAL 
DISK(S) HAS BEEN WRITTEN, A WRITE CHECK IS USED TO VERIFY THAT 
THE DATA HAS BEEN WRITTEN CORRECTLY ON THE DISK. NOTE THAT NO 
"DATI" ARE USED IN EXERCISING THE DISK (DATA IS NOT TRANSFERRED 
INTO CORE). THERE IS A LOCATION IN THE PROGRAM THAT IF MODIFIED 
WILL ALLOW EXERCISING UP TO EIGHT DISKS. 
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5.2.9 FENDZ (TC11 FORWARD END ZONE) 

FENDZ IS THE FIRST ADDRESS IN THE DECTAPF INTERRUPT 
VECTOR (214). THIS ROUTINE WILL READ, !U REVERSE, BLOCK 
NUMBERS UNTIL THE REVERSE END ZONE IS FOUND. AT THIS 
POINT THE INTERRUPT VECTOR AND COMMAND REGISTER ARE MODIFIED 
TO READ ALL BLOCK NUMBERS IN THE FORWARD DIRECTION. EACH 
BLOCK NUMBER READ IS COMPARED WITH THE EXPECTED BLOCK NUM- 
BER COUNT AND MISCOMPARISONS REPORTED. WHEN EACH BLOCK IS 
FOUND (WITH THE EXCEPTION OF BLOCK 0) A BLOCK (400 WORDS) 
OF TEST DATA IS WRITTEN ONTO TAPE. AFTER ALL BLOCK NUMBERS 
HAVE BEEN READ THE TAPE IS DRIVEN INTO THE FORWARD END ZONE , 
HERE THE DIRECTION IS REVERSED AND ALL BLOCK NUMBERS ARE READ 
IN REVERSE. STARTING WITH BLOCK 1100 THROUGH BLOCK 1 THE 
DATA IS READ FROM TAPE . THE SAME BUFFER IS USED FOR BOTH READ 
AND WRITE OPERATIONS. THE DATA IN THE BUFFER IS CHECK- 
SUMMED DURING THE READ OPERATION. IF THE DATA-BUFFER IS 
DESTROYED DURING A READ OPERATION IT MAY BE NECESSARY To 
RELOAD THE PROGRAM. 

5.2.10 LCLK (LINE CLOCK) 

THIS TEST OF THE LINE CLOCK IS IN THE INTERRUPT 

MODE. IF OPERATING CORRECTLY THE SYSTEM I/O 

WILL RUN A FULL SPEED FOR 35 SECONDS THEN ALL 

1/0 AT LEVEL FOUR OR LESS WILL STALL FOR 5 SECONDS. 

THIS IS BASED ON 60 CYCLES AS THE LINE FREQUENCY, 

5.2.11 LP1 (LINE PRINTER) 

THIS ROUTINE OUTPUTS TO THE LINE PRINTER IN 
THE FLAG MODE WHILE FILLING THE BUFFER IN 
THE INTERRUPT MODE WHILE THE BUFFER IS BEING 
PRINTED, 

5.2.12 HSRIN1 (PC11 INPUT) 

THIS ROUTINE OPERATES IN THE INTERRUPT MODE AND CHECKS FOR A 
COUNT PATTERN IN THE PC11 READER. THE ROUTINE WILL ACCEPT 
AN INFINITE NUMBER OF ZERO BYTES ( BLANK TAPE). BUT THE FIRST 
BYTE THAT IS NOT A ZERO MUST BE A ONE AND ALL SEQUENTIAL BYTES 
MUST BE ONE GREATER. IF THE ROUTINE DETECTS AN ERROR IN THE 
COUNT PATTERN, A DATA ERROR IS FLAGED. 

5.2.13 HPOUT (PC11 OUTPUT) 

THIS IS A ROUTINE THAT OUTPUTS A COUNT PATTERN IN THE IN- 
TERRUPT MODE TO THE HIGH SPEED PUNCH. 



5.2.14 CORE EXPANSION (OETl) 



THIS ROUTINE IS CONTROLLED BY SWITCH 9. THE PROCESSOR 
MAINLINE CODE WILL BE EITHER 4KW OR EXPANDS TO THE MAXIMUM 
CORE THAT IS AVAILABLE. THE ROUTINE DETERMINES THE 
MAXIMUM CORE S I HE BY DOING A " D A T M TO A LOCATION IN EACH 
BANK. IF THE BANK DOES NOT EXIST, A TIME OUT W ILL OCCUR. 
WHEN CORE SIZE IS DETERMINED AN IMAGE OF BANK IS TRANS- 
FERRED TO EACH EXISTING BANK. THEN THE CODE IN EACH BANK 
IS MODIFIED SO THAT, WHEN THE LAST SUB TEST IN A MEMORY 
BANK IS EXECUTED THERE IS A JUMP INSERTED TO THE FIRST SUB 
TEST OF THE NEXT BANK. WHEN IN THE LAST BANK THE MODIFIED 
INSTRUCTION WILL TRANSFER YOU TO BANK 0. 

THE LISTING SHOWS ONLY THE CODE OF BANK HERO. WHEN AN 
ERROR OCCURS THAT IS NOT IN BANK ZERO # IGNORE THE BANK 
BITS OF THE PRINT OUT AND USE THE LISTING FOR BANK ZERO. 

5.3 PROGRAM AND/OR OPERATOR ACTION 

5.3.1 LOADING AND STARTING AT 200 WITH ALL SWITCHES 
DOWN IS WORSE CASE TESTING. IF AN ERROR IS 
DETECTED HERE , THERE WILL BE A PRINTOUT. WHEN 
AN ERROR IS DETECTED AND IT IS NECESSARY TO 
SCOPE ON IT, PLACE SW15 UP TO HALT ON ERROR, 
THEN SW14 UP TO LOOP ON ERROR, THEN SW13 UP TO 
DELETE PRINTOUTS. WHEN TESTING THE HSR OR TTY 
READER THE TAPE MUST HAVE A COUNT PATTERN AND BE 
LOCATED ON THE LEADER PORTION WHEN STARTING TEST, 
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6, ERRORS 

6,1 ERROR PRINTOUT 

ARE IN A TWO WORD FORMAT, THE 1ST IS PC+2 OF THE 
DETECEO ERROR. THE 2ND. IS THE STATUS REGISTER, 
REFER TO THE LISTING FOR DETAILED INFORMATION. 



6.2 ERROR RECOVERY 



FOR TTY READER AND HSR » TAPE MUST BE REPOSITIONED TO 
LEADER BEFORE RESTARTING TEST. 



7. RESTRICTIONS 

7.1 STARTING RESTRICTION 

IF LIN!E PRINTER IS USED RESTART ADDRESS MUST BE 400 
FOR HSR AND TTY READER » TAPE MUST BE ON LEADER. 

7.2 OPERATIONAL RESTRICTION 
NONE 
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8, MISCELLANEOUS 

TRACKING DOWN UNUSUAL FAILURES 

FAILURES THAT MAY OCCUR BECAUSE OF A FALSE ENTRY 
INTO A SUBTEST, OR A FAILURE IN A CONTROL ROUTINE 
RATHER THAN A SUBTEST. DETECTION OF THESE MAY BE 
ACCOMPLISHED BY SEVERAL PROCEDURES. THERE IS A 
LOCATION CALLED "RETURN" THAT RECORDS THE LAST SUC- 
CESSFUL SUBTEST COMPLETED. THERE IS ANOTHER LOCA- 
TION CALLED "SCOPEF" THAT SHOWS HOW MANY TIMES THE 
SUBTEST HAS BEEN EXECUTED. THERE IS ANOTHER LOCA- 
TION CALLED "ICOUNT" THAT CONTAINS THE ITERATION 
COMPARISON VaLUE. THE STACK "R6" SHOULD be equal 
TO "BUFf" WHEN THE FIRST INSTRUCTION OF THE SUBTEST 
IS ENTERED. TO REDUCE INSTRUCTION EXECUTION IN CON- 
FUSING SITUATION. THE "SCOPE" LOCATION FOLLOWING THE 
SUBTEST SHOULD BE CHANGED TO A BRANCH TO THE FIRST 
INSTRUCTION OF THE SUBTEST (THE FIRST LOCATION FOL- 
LOWING THE PREVIOUS SCOPE LOCATION) ANO THE "HLT" LO- 
CATION MAY BE REPLACED WITH. A "NOP". 

A USER MAY ADD A UNIQUE ROUTINE TO THIS TEST TO EXERCISE 
A NON DEC OPTION. FOR CHECKING BUS INTERACTION WITH HIS 
EXISTING DEC OPTIONS. 

FOR TROUBLE FREE INTERACTION THERE ARE A FEW GROUND RULES 
THAT SHOULD BE FOLLOWED. 

1. USE NO REGISTERS. 

2. THE ROUTINE SHOULD BE STAND ALONE. 

3. THE EXISTING "HLT" SHOULD BE USED FOR EJ3ROR DETECTION. 

4. CODE IN THE PRIMING AREA SHOLD SET INTERRUPT 
ENABLE, INITIALIZE DATA AND RAISE A FLAG IF NECESSARY , 

5. THE INTERRUPT VECTOR STATUS WORD SHOULD CONTAIN THE 
PRIORITY LEVEL OF THE DEVICE. 

6. THE INTERRUPT VECTOR SHOULD POINT TO YOUR STAND ALONE 
ROUTINE. 

7. THE STAND ALONE ROUTINE WHEN COMPLETING ALL HOUSE KEEPING 
OPERATION AND DATA COMPARISONS SHOULD THEN EXECUTE A 

" R T I " TO RETURN TO MAINLINE CODE. 



<8. cm 



INSERTION OF USE R I/O ROUTINES 

1. MAY BE INSERTED IN BANK ZERO WHERE WO ROUTINES EXIST, 

FO!R DEVICES THAT THE USER DOES NOT HAVE, IF GORE EXPANSION 
IS TO BE INHIBITED, THE USER MAY OVERLAY THE EXPANSION CODE. 

2. If THE USER HAS MORE THAN 4KW OF CORE » THE ROUTINE 
MAY BE PLACED IN ANY OF THE EXTRA BANKS AND CORE 
EXPANSION BE INHIBITED. 

3. IN THE PRIMING CODE SEVERAL INSTRUCTIONS BEFORE THE 
TAG "MAINLINE" THERE IS AN INSTRUCTION JSR %7,*#USER. 
THE SECOND WORD OF THAT INSTRUCTION IS AN ABSOLUTE 
ADDRESS THAT THE USER MAY CHANGE TO POINT TO HIS ROU- 
TINE. THE USER SHOULD EXIT HIS PRIMING ROUTINE WITH A 
RTS %7 INSTRUCTION. 

8.1 EXECUTION TIME 

EXECUTION VARIES WITH NUMBER OF DEVICES, FOR 4KW SYSTEMS WITH 
TTY AND HSR ONLY. ABOUT 1 MINUTE WITH THE TRACE BIT CLEARED 
ABOUT 1.5 MINUTES WITH THE TRACE BIT SET, 

WITH 28KW SYSTEMS USING TTY AND HSR WITH TRACE BIT CLEARED 
AND WITH TRACE BIT SET, 
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9, PROGRAM DESCRIPTION 

TME DESIGN Of THIS SYSTEM EXERCISER IS PREDICATED 
UPO\ IT BEING PRIMARILY INTENDED FOR A PAPER TAPE 
SYSTEM WITH POUR KW OF CORE, AND THAT IT BE EASY TO 
RUN AMD UNDERSTAND. ALSO* THAT IT MAY BE MODIFIED 
EASILY TQ EXERCISE A WIDE MULTITUOE OF PERIPHERALS » 
INCLUDING THOSE OF THE CUSTOMER'S OWN DESIGN. THE 
CONCE°T IS TO HAVE ALL DESIRED I/O RUNNING CONCUR- 
RENTLY WITH THE PROCESSOR TEST FOR BACKGROUND. THE 
DECISION WHICH I/O DEVICES TO BE USED IS MADE AT 
START UP TIME, THE DATA PATTERNS USED IN THE EXER- 
CISER ARE FIXED. FOR MECHANICAL DEVICES, SUCH AS 
THE TTY READER. THERE IS NO AUTOMATIC RE-SYNCHRONI- 
ZATION IF IT'S TAPE BECOMES OUT OF PHASE WITH THE 
DATA. IT WILL BECOME NECESSARY TO STOP THE EXER- 
CISER AND MANUALLY RES YNCHRON I ZE THE TAPE AND RESTART 
THE EXERCISER. 

THERE IS NO MONITOR IN THE CONVENTIONAL SENSE. EACH 
DEVICE THAT IS TO BE EXERCISED HAS IT'S OWN STAND A~ 
LONE ROUTINE THAT OPERATES IN THE INTERRUPT MODE. 
THESE ROUTINES NEED NO SUPERVISION OR MONITORING 
AFTER THEY ARE INITIATED. THERE IS A PRIMER AREA THAT 
CHECKS THE SWITCH REGISTER TO SEE WHAT DEVICES ARE 
TO BE INITIATED. THE PRIMER AREA SETS THE INTERRUPT 
ENABLE BIT IN THE DEVICE STATUS REGISTER, INITIAL- 
IZES THE DATA PATTERN AND INITIATES AN OPERATION TO 
RAISE DATA FLAGS ON DEVICES THAT CAN NOT INITIATE 
THEM THEMSELVES. THEN* THE PRIMER JUMPS TO THE PRO- 
CESSOR TEST WHERE THE INDIVIDUAL DEVICES ARE SERVICED 
AT THE INTERRUPT RATE. 
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9. PROGRAM DESCRIPTION 

THE INSTRUCTION EXERCISER IS A STRAIGM* ,.JNE 'EST 
OF INSTRUCTIONS. THE SEQUENCE IN WMIC-. THEY ART 
EXECUTED IS THE SAME SEQUENCE IN WKUH THEY ARE 
SHOWN IN THE LISTING. EACH AREA OF CODE FROM 
"SCOPE TO SCOPE" IS AN INDIVIDUAL SUB-TEST . WITH 
SWITCH 11 UP THE SUB-TEST IS EXECUTED ONE T I ME 
AND THEN THE NEXT SUB-TEST IS EXECUTED » AND SO ON 
TILL ALL SUB-TESTS ARE EXECUTED, HOWEVER IF SWITCH 
11 IS DOWN THE SUB-TEST WILL BE EXECUTED SOME "N" 
NUMBER OF TIMES BEFORE ENTERING THE NEXT SUB-TEST, 
IF SWITCH 14 IS UP YOU WILL NEVER LEAVE THE CURRENT 
SUB-TEST YOU ARE IN, THIS USE IS INTENDED FOR 
TROUBLE SHOOTING A MALFUNCTION IN A SUB-TEST. THE 
FIRST GROUP OF SUB-TESTS ARE THE B I NARYS AND UNARYS, 
THOSE INSTRUCTIONS ARE TESTED IN THE INDEX MODE: 
SOURCE ONLY , DESTINATION ONLY* THEN BOTH SOURCE 
AND DESTINATION. THE SAME INSTRUCTIONS ARE THEN 
TESTED USING THE IMMEDIATE MODE INDIRECT, THESE 
MODES ARE TESTED AGAINST OTHER MOOESl WHICH MAY USE 
A REGISTER OR MEMORY LOCATION. THESE WILL BE SWAPPED 
BETWEEN SOURCE AND DESTINATION. 

AFTER THE MODES AND INSTRUCTION HAVE BEEN PROVEN 
IN THE WORD MQOE, THEY ARE THEN TESTED IN THE BYTE 
MODE. OTHER TESTING IS ALSO DONE WHERE THE »JSR» 
INSTRUCTION IS TESTED IN NESTED COMBINATIONS. ALL 
COMBINATIONS OF NUMBERS ARE TESTED USING THE COMPARE, 
ROTATE:, ADD AND COMPLIMENT INSTRUCTIONS. THERE IS 
ALSO A MINIMUM TEST OF POWER FAIL AND AUTO RECOVERY, 
WHICH IS NOT ENABLED UNTIL AFTER THE FIRST PASS OF THE 
PROGRAM. THE PROGRAM REQUIRES TWO BELLS ON THE TTY 
TO MAKE ONE TRUE PASS OF THE PROGRAM. THE FIRST BELL 
OCCURS AFTER ONE PASS OF THE INSTRUCTION TEST WITH 
THE TRACE BIT CLEARED. THE SECOND BELL MARKS THE 
END OF AN INSTRUCTION TEST PASS WITH THE TRACE BIT 
SET. THE REASON FOR EXECUTING ALL INSTRUCTIONS 
WITH THE TRACE BIT SET IS TO TAKE US INTO SERVICE AT 
THE END OF EACH INSTRUCTION, 

THE CORE LAYOUT IS BROKEN INTO FIVE DISTINCT PARTS: 

(1) THE TRAP CATCHER, 

(2) THE SET UP AND I/O PRIMER AREA AND I/O TEST ROU- 
TINES, 

(3) THE PROCESSOR TESTS AND 

(4) CONTROL AND UTILITY ROUTINES. 

(5) CORE DETECTOR AND EXPANSION ROUTINE. 



10. LISTING 



11. FLOW CHART ( S ) 
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; TEST SIMULTANEOUS RUNNING OF I/O, WITH PROCESSOR INSTRUCTION TEST AND WITH 
{WITH TRACE BIT ENABLED TO BE CONSIDER MAINLINE CODE 
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• T D A D r kl T D A III f r 

I I KAr LNIKANUL 




000142 


000000 




HALT 


iTDiQDPn Tn do r w t « i ic 
ITKAPPLD 10 rKLVIOUb 


i nr a T I rtki 
L U U A I 1 UN 


000144 


000146 




• * c 


■ to in r ki t o a n r r 
JTKAP LNTKANUL 




20014 6 


0000 00 




HALT 


iTDioorn Tn DDrv/tmic 
) TKAPrLU i U rKLVIOUb 


i n r a T ! Nki 

L U U A 1 i U N 


200150 


000152 




. + <£ 


J TRAP LNTKANUL 




200152 


000220 




HALT 


J T R A PPED TO r K L V I U 5 


i nr a t r nki 
LOLA 1 ION 


20015 4 


000156 




, + £ 


I 1 KAr LNTKANUL 




200156 


000000 




L 1 A t T 

HALT 


, TDiDDrn Tn ooru ! niic 
1 THArrtu 1 U rKLVIOUb 


LUu A 1 1 UN 


0016 


000162 




, + c 


J TRAP LNTRANUL 




P00162 


000000 




HALT 


.TDiQDcn Tn DDcr\/fAtic 
J TRAPPED Tu PKLVIOUb 


i nr a T t flu 

LUC A I I ON 


200164 


f% Ch {% + r £. 

0001 66 




■ o 
t * t 


i tdid r ki t b a u 
1 1 KAr LNTKANUL 




200166 


000000 




1 I A 1 T 

HALT 


i TDiDDrn Tn d D r \/ 1 n 1 1 c 
JTRAPrLD 1 U rKLVIOUb 


i n f a T t n m 

L □ L A i ION 


000170 


000172 




t * & 


itDao rkiTQAkirr 
i TRAP LNTKANUL 




000172 


000000 




HALT 


iTDiDDrn Tn o D r \/ 1 n 1 1 c 
JTRArrtU IU rKLVIOUb 


i n f a T T ftw 

L U U A 1 I UN 


000174 


000176 






• TDiD C" III T D A kl <* C" 

) TRAP LNTR ANCL 




200176 


fl fll /I n 

000000 




LJ A 1 T 

HALT 


• TDiDDrn Tn DDrv/rnlic 
1 1 KArrtL) 1 U rnLVIUUb 


i nrA T t fiM 

LUU A 1 1 UN 




000014 




-1/4 

.-14 






000014 


01002 16 










20 016 


rtl f> (Tl i*> ('i fil 

U 2 




Mil T 

HAL 1 


■ rii e r TDAfT TPAD 
JrALbL IKAUL IKAr 






000030 




, -00 






2 00030 


015616 




D D 1 KIT 


irna UAI T TQAP^ 
IrUK HAL' inAro 




000032 


00034 




7 A 0! 


lUTnurCT DDtnDTTV 






0-0-2' 34 




. - o 4 






n flf n i 1 >t 


1 0.530 






t 1 iCrR TRAP 




200036 


00000,0 













fll f7i fX '"i fx f% 




- 7 01 01 







; (R6) IS THE STACK POINTER 

;<<R6>) IS THE PC+2 OF LOCATION WHERE THE TRAP ORIGINATED 
;F0R NORMAL OPERATION RUN WITH ALL SWITCHES DOWN 

;SR 15=10R UP HALT ON ERROR 

;SR 14=10R UP ---SCOPE LOOP 

;SR 13=10R UP---INHIBIT PRINT OUT 

;SR 12 = 10R UP INHIBIT TRACE TRAPPING 

;SR 11 = 10R UP INHIBIT SUB-PROBLEM ITERATION 

;SR 10 = 1OR UP INHIBIT PROCESSOR TEST 

JSR 09=1 OR UP INHIBIT VARIABLE CORE EXPANSION 

;SPECIAL DELETE SWITCHES-SET RESPECTIVE SWITCH TO A 1 TO INHIBIT INITIATION OF DFVICE 

JSW 3=1 INHIBIT TTY OUTPUT 

;Sw 1=1 INHIBIT TTY INPUT 

;Sw 2=1 INHIBIT HSP 

;SW 3=1 INHIBIT HSR 

iSw 4=1 INHIBIT LINE CLOCK 



_PALX11 V003 14-FEB-/1 15 506 PAGE 1-2 

iSU 5 = 1 INHIBIT pfl ISK 
JSW 6=1 INHIBIT TC11 OECTAPE 

;SW 7 = 1 INHIBIT LINE PRINTER --- IE LINE PRINTER IS USED » MUST RESTART AT 4£fl 

MF E AE EXIST IT WILL BE AUTOMATICALLY SELECTED. 

;PDP11 SIMULTANEOUS I/O 





000^60 




. =60 




c- e ? 6 ? 


001?42 




TTY J MR 


JTTY IN INTERRUPT VECTOR 


000062 


00 00 20 




n 






000064 


001340 




TYOUTR 


J TTY OUT INTERRUPT VECTOR 


00006 6 


000000 









00007.0 


0014P4 




HS R I N-R 


J HSR INTERRUPT VECTOR 


0000 72 


000200 




200 




00007 4 


001472 




HPOUTR 


JHSP INTERRUPT VECTOR 


000076 


000000 











0001 00 




. =100 




020100 


001604 




. LK3 


J INTERRUPT VECTOR LINE CLOCK 


000102 


000300 




300 


J LEVEL SIX PRIORITY 




000200 




. =20? 




000200 


000137 000400 




JMP •#STA«T 






000204 




. =204 




200204 


002104 




I R F 


IRF11 DISK 


000206 


000240 




240 


5 LE VEL 5 




000214 




.=214 




000214 


002206 




FEND? 


JDEC TAPE 


000216 


000300 




300 


JLEVEL 6 




177776 


STATUS-177776 




000220 


177560 


TRCSR 


177560 




000222 


177562 


TRDR: 


177562 




000224 


177564 


TTCSR 


177564 




00022*6 


1775«6 


TTBBR 






000230 


177550 


HRCSR 


177550 




000232 


177552 


HRDBR 


177552 




000234 


177554 


HPCSR 


177554 




000236 


177556 


HPDBR 


177556 




000240 


177546 


LKCSR 


177546 




000242 


177514 


LPCSR 


177514 




300244 


177516 


LPDBR 


177516 




0002*6 


177470 


RFDAE 


177470 


;PISK ADDRESS AND ERROR 


000250 


177472 


RFDBR 


177472 


{DATA BUFFER REGISTER 


000252 


177466 


RFDAR 


177466 


JDISK ADDRESS REGISTER 


02 54 


177462 


RFWC : 


177462 


SWORD COUNT REGISTER 


L'00256 


17 7 4 64 


RFCAR 


177464 


JCURREKT ADDRESS R E G I fJ " E i* 


000260 


177460 


RFCSR 


177460 


JSTATUS REGISTER 


000262 


177461 


RFCSRH5 177461 


{HIGH BYTE ADDRESS OR CSR 


J00264 


177304 


mq : 


177304 


;EAE LOCATIONS 


?ee?66 


177302 


AC : 


177302 




0?? -0 


17 7 310 


SC : 


177310 




0t0272 


177311 


SRE : 


177311 




2 7 4 


177306 


mul : 


17 7306 




2 " 6 


177300 


D I V : 


177300 




3 


1>7312 


NOR : 


177312 





PALX11 V003 



14-FEB-71 
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£30302 
000304 



< £0306 
000310 
£00312 
000314 
£00316 
■200320 



177314 
177316 



177340 
177342 
177340 
177350 
177344 
177346 
000214 



ISH: 
ASH: 



177314 
177316 



JDECTAPE addresses 

TC=177340 
TCCm: TC + 2 
t C S t : T C 
TCDT: TC+10 
TCWc: TC + 4 
TCBa: TC+6 
TCIV: 214 

;THIS ROUTINE CHECKS THE 
; BY DOING A CHECK SUM ON 



;CONTROL AND FUNCTION 
.GENERAL STATUS 
I DATA 

JWORD COUNT 
JBUS ADDRESS 

JDECTAPE INTERRUPT VECTOR 
READ DATA BUFFER TC11 
THE DATA 



V 3 ? 2 

tC' t" U kJ Cm t« 


010146 






TCI : 


MOV 


%1» -(6) 


5SAVE THESE ON THE STACK 


t L t O t ' 


010246 








MOV 


%2 » - ( 6 ) 




800326 


010346 








MOV 


X3, -(6) 




t, «.. i. o o u 


00 50 3 








clr 


X3 


J SUM OF DATA 


000332 


012701 


002750 






MOV 


■#TCR-BUF,%1 


UPDRESS OF READ BUFFER 


■"> 7 01 7 A 
i- 1 1 ; O O u 


011 71 7*0 


703750 






MOV 


#TCRBUF+1000 , X2 


JEND OF READ BUFFER 


000342 


062103 






TC2 : 


ADD 


<1>*,X3 


J EVEN ADD 


000344 


062103 








ADD 


(1)+,X3 


JODD ADD -2'S COMPLIMENT 


ji i7 i a A 

1C- v It 1 J H U 


01 4 y) 1 

%l V X ~ X 








BEQ 


. +4 




C* PI T! *5 


1 407,0 

j. JU ™r n/ st* £/ 








HLT 




JDATA ERROR TC-11 


t 1 t f V ^ u 


020102 








CMP 


XI # X2 


JAT END OF BUFFER? 


t) £' If o " 


001 V7? 








BNE 


TC2 


;N0 - SUM THE REST 




7i 1 ? 6 ft 3 

KJ J. c u ty w 








MOV 


( 6 ) + , X3 


JRESTORF THF REGISTERS 


000360 

f fc* *^ W V 


012602 








MOV 


(6)+,X2 




W00T;a7 
it; & O O C. 


fl 1 ? ft d 1 

id x c u vy x 








MOV 


( 6 ) + » XI 




{j\ PI P* Tt A 4 
10 lu O ^ 


01 ? (1 7 

10 & If £ tJ / 








RTS 


X7 


; F X I T 


01 01 P! A A 
t) v tj O O o 


1 ? 7 7 


xj KJ *u C. ~ XJ 


01 4 4 ft 7 

ti X "» t u c 


NOE AE J 


MOV 


#240 » E AFSRT 


JBRANCH AROUND EAE ROUTINE 


0! 7 7 4 


0) ? 

K7 Iw jv ly £» 








RT I 




IJUMP OVER EAE SECTION 




000 4 
1/ w U i |; i/ 








. =400 














} START 


UP FOR 


MINI MONITOR 




000400 


012767 


000001 


016012 


START : 


MOV 


#1. ICOUNT 




000406 


012706 


016756 






MOV 


#BUFF#X6 


JSET UP STACK 


000412 


012767 


000440 


016004 




MOV 


#START2, RETURN 




.000420 


005067 


015776 






CLR 


SCOPEF 




00 042 4 


012767 


000340 


177344 




MOV 


#340, STATUS 


JLOCK OUT INTERRUPTS 


000432-. 


005067 


015156 






CLR 


PRFLAG 


J PR I N T ROUTINE BUSY 


000436 


104400 








SCOPE 






000440 


0527 7 7 


000100 


177556 


START2 : 


BIS 


#100,<*TTCSR 




000446 


000005 








RESET 






000450 


032777 


000100 


177546 




BIT 


#100,*TTCSR 


I INTERRUPT ENABLE 


000456 


001401 








BEQ 


.♦4 




000460 


104000 








HLT 




JRESET DID NOT CLEAR 


£0046? 


104 4 00 








SCOPE 














;D0ES " 


RESET" 


ON THE BUS LAST TOO LONG 


Z 4 6 4 


012706 


016756 






MOV 


#BUFF,X6 


JSET UP STACK 


? 4 7 


000005 








RESET 






«: 4 7 2 


527 7 7 


1 (* 


1/7524 




BIS 


#100,»TTCSR 


JSET A BIT 


Z00500 


032777 


'/} 10 


177516 




BIT 


#100,PTTCSR 


J IS IT SET 



flt'L Y11 

U A X X 


V003 1 * 


1 4"- r E 8 - 


71 


1 3 : 0*6 


p' A'G £ 1 


-4- 








J 0i0;0i 








BNE 


.+4 4 






000510 


1040*0 








ML T 






I RESET IS ON BUS TOO LONG 


000'5l>? 


104 400 








SCOPE 








000514 


000005 








RE S E T 








200516 


012767 


003750 


0157 




- V 


•BEGIN. RETURN 






00 5 24 


012/67 


00 36 6 


0000 4 




« C v 


#'N0EaE , <?*4 


; TES" 


"OR EAE 


000532 


005777 


177526 






TST 


9MQ 


; TRAP 


IF \CNEXISTANT 


000536 


012 7 6 7 


00006 


17 7240 




MQV 


#6 , 4 


; , +2 = 


HALT 


000544 


012 767 


000002 


17 7234 




MOV 


#2 . 6 




JAN R T I FOR NON EXISTENT I/O 


000552 


012767 


000001 


000540 




MOV 


#1 , D A T A 1 




j BASE DATA F0R T T Y READER OR KEYBOARD 


000560 


01 2 7 6 7 


000000 


000600 




MOV 


# » D A T A 2 




JBASE DATA FOR TTY PUNCH OR TELEPRINTER 


000566 


012767 


000001 


000 656 




MOV 


#1 . DAT A3 




J BASE DATA FOR HSR 


00057 4 


01 2 7 6 7 


000000 


000752 




MOV 


#0 » DATA4 




j BASE DATA FOR HSP 


000602 


0127 06 


016756 






MOV 


#BUFF , %6 






000 606 


00506 7 


000746 






clr 


DELAY 




JFOR READER STALL - HSR - 


000612 


0127 67 


000340 


177156 




MOV 


#340, STATUS 




JLOCK OUT INTERRUPTS 


'000620 


036 72 7 


176744 


000001 




BIT 


SR, #1 






00062 6 


001003 








SNE 


ST1 






00063*0 


052777 


000100 


17 736 6 




B I S 


#100,0>TTCSR 




JTTY out 


006 36 


036727 


176726 


00000 2 


ST1 I 


B I T 


SR » #2 






000644 


001003 








BNE 


ST2 






000646 


05277 7 


000101 


177344 




BIS 


#101,»TRCSR 




JTTY IN 


00065 ! 4 


005777 


177354 




ST2 : 


T S T 


•HPCSR 




JTEST FOR OUT OF TAPE 


000660 


1004 07 








8M I 


ST3 






000662 


036727 


176702 


000004 




BIT 


SR. #4 






0006 7 


001003 








BNE 


ST3 






000672 


052777 


000100 


177334 




BIS 


#100,frHPCSR 




1 HSP 


000700 


005777 


177324 




ST3; 


TST 


*HRCSR 




I TEST FOR OUT OF TAPE 


000 7 0:4 


100412 








SMI 


ST4 






0007 06 


036727 


176656 


000010 




BIT 


SR,#10 






0ftM'4* 


0*01006 








BNE 


ST4 






000716 


012767 


000100 


000634 




MOV 


#100, DELAY 




JFOR STALL HSR 


000 7 24 


052777 


000101 


17 72 76 




B I S 


#101, *'HRCSR 




; HSR 


00073'2 


036727 


176632 


000020 


ST4 : 


BIT 


SR,#20 






000 740 


001005 








BNE 


ST5 






0007 4 ! 2 


00506 7 


000732 






CLR 


TIME 






000 7 46 


052 77 7 


000100 


177264 




BIS 


#100,?LKCSR 




JLlNE CLOCK 50 OR 60 CYCLES 


000754 


036727 


176610 


000040 


ST5: 


BIT 


SR , #40 






000762 


001016 








BNE 


ST6 






000764 


012767 


043503 


001176 




MOV 


#43503,FUNCTION 




iWRlTE CHECK/WRITE 


000 7 72 


105277 ' 


17 7 26 4 






IN C B 


• RFCSR'H 




/ INITIALIZE OISK-OAR'.DAE 


000 776 


016777 


001172 


177250 




MOV 


WORDCT , •R/F WC 




; LENGTH OF TRANSFER 


001004 


01677 7 


001162 


177244 




MOV 


LL I M I T , ©RFC AR 




JCORE ADDRESS OF START OF "■ R A \ S F F R 


001012 


116777 


001152 


17 7 2 4 




MOVB 


FUNCTION, PRFCSR 




5 T E L L DISK TO READ OR WRITE 


00102 


036727 


176544 


000100 


S T 6 : 


B I 7 


SR , #100 




J2N0 NPR TEST CR 


001026 


0121011 








BNE 


ST7 






?01030 


012 7 6 7 


002176 


00114 6 




MOV 


#TCF IRST, TCEXPE 




IFIRST BLOCK SHOULD BE 2TRC 


i" 01036 


012 7 7 7 


002206 


177254 




MOV 


#FEND2, ?TC I V 




I GO TO END HONE ON INTERniiF 


010 44 


012 7 7 7 


004103 


177234 




M V 


#R+IE + RB + D0,(»TCC 


M 


{MOVE REVERSE 


01052 


036 72 7 


176512 


000200 


S r7 : 


3I T 


SR, #200 




JLINE PRINTER 


0106 


001230 








BNE 


ST8 






001062 


3127 h 7 


0114 2 


176714 




vOV 


#ST8, 4 




J DON'T CHANGE 20?; 


010 7 


1 276 7 


00M3 7 


000 752 




* V 


#137 , SOLPAT 




|RESF T r 0? START OF lI'T r ' 


010 7 


012 7 6 7 


000117 


000746 




MOV 


#79 . . CL I NC T 




. ' NF COUK 



P A L X 1 1 


V v v 


1 i.rra. 


7 1 

/ 1 


1 O • 10 o 


p a fir 


1 -<S 

j. j 




001104 


012767 


000137 


000734 




MOV 


#137,CURPAT 




001112 


012 737 


001 726 


000200 




MOV 


#LPINTR,*#200 


1 INTERRUPT VECTOR 


001120 


012777 


000014 


177H6 




MOV 


#14 , plpdbr 


JLINE FEED TO POSITION BUFFER 


^01126 


012737 


000200 


000202 




MOV 


#200,*#202 


) PROCESSOR LEVEL 4 


? 1 1 3 4 


012777 


000100 


177100 




MOV 


#100 , 9LPCSR 


5 I NTERRUPT ENABLE 


;01142 


005 26 7 


176640 




ST8 : 


CL« 


6 


{HALT FOR BUS ERROR 


201146 


012767 


0000 6 


176630 




MOV 


*6 , 4 


5 SET UP TIME OUT 


001154 


005,337 


015542 






CLR 


?#TRP9 


j NO "T" BIT FIRST PASS 


'201160 


004 737 


016760 






JSR 


%7 , GS#USE F? 


{FOR USER I/O PROGRAM 


001164 


004 767 


015572 






JSR 


X7.DET1 


1CHECK FOR CORE EXPANSION 


001170 


042767 


000340 


176600 




BIC 


#340, STATUS 


{ALLOW INTERRUPTS 


001176 


016 767 


176366 


000020 




MOV 


SR.REG1 


{SAVE SWITCH 


001204 


000401 








BR 


. +4 




001206 


000001 






MAINLINE : 


W A I T 


{WAIT HERE FOR INTERRUPTS 


001210 


036727 


176354 


002000 




BIT 


SR. #2000 


{ INHIBIT PROCESSOR TEST 


001216 


001373 








BNE 


MAINLINE 




001220 


000167 


00252 4 






JMP- 


BEGIN 




0»1224 


(% 01 01 iH ft 01 

ifl » 10 lo 10 






REGl: 







tCTATiiQ nr es c" i rrTfn nru t ^rs 

I 3 1 A 1 U3 U ' 3c.LC-uTt.Ui Ut ' 1 Lt J 










;TTY RECEIVER 


VMLUC-O ti 1 U Oil 




001226 


012767 


000001 


000064 


TTYIN1 : 


MOV 


#1# DATA1 


) BASE DATA 


001234 


005277 


176760 




TTYIN2: 


INC 


•TRCSR 


{START READER 


001240 


000002 








RTI 




{RETURN TO MAINLINE 


001242 


105777 


176752 




TTYINR: 


TSTB 


•TRCSR 


{ IS DONE SET 


001246 


100401 








BMI 


.♦4 




001250 


104000 








HL T 




{FALSE RETURN FROM MAINLINE 


001252 


105777 


176744 






TSTB 


• TRDR 


{TEST DATA FOR LEADER 


001256 


001766 








BEQ 


TTYIN2 


{ IF LEADER GO BACK 


001260 


127^67 


176736 


000032 




CMPB 


•TRDR.DATAl 


{NOT LEADER TEST FOR D A T A 


001266 


001405 








BEQ 


TTYIN3 




001270 


022777 


000207 


176724 




CMP 


#207,*TRDR 


JBELL? 


001276 


001403 








BEQ 


TTYIN4 




001300 


104000 








HLT 




I OAT A COMPARISON ERROR 


001302 


005267 


000012 




TTYIN3: 


INC 


OAT Al 


{ INCREMENT DATA 


001306 


022767 


000 40^ 


000004 


TTYIN4: 


CMP 


#400,OATA1 


{TEST FOR UPPER LIMIT 


001314 


001347 








BNE 


TTYIN2 




ic IC 1 >5 1 o 


A 0) 01 7 4 7 








BR 


T T Y T M 1 






01 0! 01 ') /! 01 

10 io io <: ** kj 






DAT Al : 


240 














JTTY transmitter print VALUES TO 377 




001322 


01276 7 


000003 


000036 


TYOUT : 


MOV 


#0. DATA2 


J INITAL DATA 


001330 


016/77 


000032 


176670 


TYOUTl: 


MOV 


0ATA2 > 9TTDBR 


{OUTPUT TO DEVICE 


001 3 36 


000002 








RTI 




{RETURN TO MAINLINE 


001340 


105777 


176660 




TYOUTR : 


TSTB 


3TTCSR 


{TEST FOR DONE 


001344 


100401 








BM I 


. +4 


{BRANCH IF FLAG FOUND 


5*01346 


104000 








HLT 




{FALSE INTERRUPT RETURN 


^01350 


005267 


200012 






INC 


0ATA2 


{ INCREMENT DATA 


0013 5-4 


022 7 6 7 


? 4 - ^ 


00 4 




CMP 


#400,DATA2 


{TEST DATA FOR UPPER <_ I M I T 


1 3 6 2 


00175 7 








BEQ 


TYOUT 


{AT UPPER LIMIT START OVER 


«.' 1 3 6 4 










BR 


TYOUTl 


, r ! i| 1 eu DTQT nc n a T A 
JrlMIin Klj i U ~ y A 1 A 


013 6 6 


00024 






H A T A 2 ! 


240 











14 -Ft 


7l. 


I3:!0s& 


?A&£ 
















5 HSR- SECTION 


VALUES' & TO 377 






001370 


012 76 7 


000001 


00005 4 


u C R T V 1 * 


- n v 


#1, DAT A3 




1 BASE DATA 


1 3 7 6 


3'' 52 7 7 


176626 




"5" i \ C • 


i m r 


0HRCSR 




J START READER 


? 2 1 4 2 










•J 7 r 
\ i i 






i RETURN TO MAINLINE 


e 1 4 4 


1057 77 


176620 






TC ft) 


0HRCSR 




; IS DONE SET 


eei4i0 


100401 








DMT 


. +4 






00141? 


104 00 








ui T 






1 FALSE RETURN FROM MAINLINE 


001414 


1057 77 


176612 






loin 


PHRDBR 




J TEST DATA FOR LEADER 


001420 


0017 6 6 








D C. u 


HSRIN2 




J IF LEADER GO BACK 


001423 


127 76 7 


176604 


000022 




cm Pa 


*»HRDBR»DATA3 




INOT LEADER TEST FOR DATA 


014 3 


001401 








BEQ 


. + 4 






00143? 


104000 








HL T 






1 DATA COMPARISON ERROR 


201434 


005267 


000012 






INC 


DAT A3 




J INCREMENT DATA 


,' 04 ^ 4-0/ 


0-2*27 6 7 


000 4 00 


00 M 




CMP 


#400*, DAT A3* 




1 TEST FOR UPPER LIMIT 


W 1 H ** 










8NE 


uCD 1 MO 

H a n i N c 






001450 


000747 








BR 


HSR INI 






001452 


000240 






DAT A3 ! 


240 
















;HS PUNCH SECTION. VALUES TO 


377 












» EN ABLE 


REAQER ON FIX COUNT OF 


PUNCH 


ONLY (14 TIMES) 


001454 


012767 


000000 


000072 


HPOUT : 


MOV 


#0»DATA4 




J INITAL DATA 


001462 


016777 


000066 


176546 


HPOUTi: 


MOV 


DAT A4 » ^HPDBR 




IOUTPUT TO DEVICE 


001470 


000002 








RTI 






{RETURN TO MAINLINE 


001472 


105777 


17 6536 




HPOUTR : 


TSTB 


PHPCSR 




I TEST FOR DONE 


001476 


100401 








BMI 


. +4 




IBRANCH IF FLAG FOUND 


001500 


104000 








HL T 






> FALSE INTERRUPT RETURN 


001502 


046777 


000052 


176520 




BIC 


DELAY » 0HRCSR 




S CLE AR HSR INTERRUPT ENABLE 


001510 


005267 


000042 






INC 


INTCNT 




ICOUNT INTERRUPTS 


001514 


026727 


000036 


000014 




CMP 


INTCNT##14 




i SAVE TO TURN READER ON? 


001522 


001005 








BNE 


HP0UT2 




j NO -NEED MORE TIME 


001524 


005067 


00&-0S-6 






CLR 


INTCNT 




, YES RISET COUNTER 


001530 


056777 


000024 


176472 




BIS 


DELAY t ^HRCSR 




1 SET READER INT ENABLE 


001536 


005267 


0010012 




HP0UT2 : 


INC 


DATA4 




1 INCREMENT DATA 


001542 


022767 


0004Z0 


000004 




CMP 


#400, DATA4 




> TEST DATA FOR UPPER L ; M I V 


0Bl 00V 


(H & 1 7/11 

10 E 1 / 4 1 








BEQ 


HPOUT 




IAI UrrtK LIMll aiAKi UvtK 


001552 


000743 








BR 


HPOUTI 




{FINISH REST OF DATA 


001554 


000240 






DAT A4 : 


240: 








C ic 1 


fl| ffl (Tl r> rti rtl 
1C 10 10 l£j (0 |0 






INTCNT : 











001560 


000000 






DELAY : 









l EQUAL 100 ; - ULR- RUNN I .»G 










; TES T OF 


LINE 


CLOCK, INTERRUPT 


FOR 55 


SECONDS THEN STrLl FOR 5 SFCO 1 


001562 


005067 


000112 




LKl: 


CLR 


TIME 




J C L E A R ;..INE CL :: T I ME C . 


001566 


052777 


000100 


176444 




BIS 


#100,fl>LKCSR 






015 7 4 


052767 


000100 


176174 




BIS 


#100, STATUS 






016 2 


000002 






L 'K 2 I 


RTI 






1 RETURN TO MURINE 


001604 


105777 


176430 




lk3 : 


TSTB 


PLKCSR 




fTES: FDR 


01610 


100401 








BM I 


. +4 






001612 


104000 








HL T 






i False 1 interrupt 


,"'01614 


042^77 


00?200 


17 6 4 16 




BIC 


#200,PLKCSR 






001622 


005267 


000052 




L K4: 


INC 


TIME 




^Cm INTERUPTS r iv ER ,ERL 


021626 


022767 


06 3 4 4 


C 4 4 




CMP 


#3300. .TIME 




}A LAPS OF 55 c " "iM 



PALX11 


V'003 


14-FEB- 


71 


13:06 


PAGE 1 


-7 




0016 3 4 


103 362 








8HIS 


LK2 


; BRANCH IF TIME LESS THAN 55 SECONDS 


0016 36 


042777 


ti %J X- XJ tJ 


176374 




B I C 


#100 , $LKCSR 




? 1 6 4 4 


042 76 7 


1^ If f i 1/ y 


1 761 ?4 




B I C 


#100, STATUS 


IL.0WER PRIORITY 


,"01652 


022 767 


0070P0 


000020 




CMP 


#3600 ..TIME 


{ ONE MINUTE UP 


Z'Z 1 6 60 


001740 








BE Q 


L Kl 


JVES-RESET TIMER 


? 2 1 6 6 ? 

C JL. \J \J {- 


10 5 7 7 7 


176352 






TS T 8 


PLKCSR 


JNC-SKIP ON FLAG TILL IT IS, 


t X w U v 


100 3 7 5 








BPL 


. -4 




£01670 


4 2 777 


000200 


176342 




BIC 


#200 , &LKCSR 


JCLEARS THE FLAG 


£01676 


000751 








BR 


LK4 


i FOUND FLAG GO INCREMENT COUNTER 


P01 7C*PJ 


00000 

v ** «y 1/ v 






TIME: 

















;line printer 


SHOULD RAISE PROCESSOR 


PRIORITY TO LEVEL OF LINE PRINTER 










; INTERRUPT VECTOR IS 200 




^01702 


01676 7 


000142 


000136 


LP1: 


MOV 


SOLPAT, CURPAT 


>STaRT OF LINE TO CURRENT 


?• 1 7 1 


01677 7 


000132 


176326 


LP2: 


MOV ' 


■ CURPAT. PLPDBR 


I CURRENT PATTERN TO LINE PRINTER 


1 7 1 6 

fc* X ' X u 


105 7 7 7 


176320 






TSTB 


0LPCSR 




£01 7 P ? 


100405 








BMI 


LP6 




C01724 


000002 








RTI 




} RETURN TO MAIN LINE 


0017 26 


105 7 7 7 


176310 




LPINTR: 


TSTB 


S»LPCSR 


j TEST FOR FLAG 


301732 


100 4 01 








BMI 


,+4 




%J *• w ' W ' 


104 000 








hlt 




j FALSE RETURN FROM MAIN LINE 


J* 1 7 1 A 

it' v X / o w 


026727 


000110 


000117 

Li v u x Ji ' 


LP6: 


CMP 


CLINCT, #79, 


1 TEST FOR ENO OF LINE 


£01744 


00141 5 

lu f X f X 








BEQ 


LP4 


JGO generate cr/lf 


P01746 


00526 7 


0001 00 

K- t/ t/ X |Ls f 






INC 


CLINCT 


1 INCREMENT LINE POSITION COUNT 


001752 


026 727 


000070 


000137 




CMP 


CURPAT, #137 


j TEST FOR MAXIMUM PATTERN 


£ S3 x / 


CJ 1 4 M 3 

v X ftfw 








or 


LP3 


IYES - GO TO LP3 AND RESET 


001762 


0052 6 7 


000060 






INC 


CURPAT 


1 NO - INCREMENT TO NEXT PATTERN 


j a i 7 ft 6 

C t< X / O w 


0007 50 








BR 


LP2 


j GO SEND IT TO LINE PRINTER 


P01 770 


012767 


000040 


000050 

I) f li' |W ^ v 


LP3: 


MOV 


#40, CURPAT 


j RESET PATTERN AND SEND TO PRINTER 


?01776 


000744 








BR 


LP2 


I SENT TQ LINE PRINTER 


70P0 0I0 

if £L ^ jt; f 


0050 6 7 


000046 




LP4 : 


CLR 


CLINCT 


J RESET LINE COUNT 


fi p a 4 

%j V — 1U ZJ 


012777 


000012 


176232 




MOV 


#12.»LPDBR 


JLINE FEED 


002012 


105777 


176224 






TSTB 


&LPCSR 




? 1 6 

t t t u 1 u 


100375 








BPL 


.-4 




? P 

& v C it C 1/ 


026 7 2 7 


000024 


000137 

f 1/ w A w ' 




CMP 


SOLPAT, #137 


ISTaRT OF LINE PATTERN 


202026 


001*03 








BEQ 


LP5 




002030 


005267 


000014 






INC 


SOLPAT 


J INCREMENT START OF LINE 


£. t* £. fc.' *J ^ 


000 722 








BR 


LP1 




00P01 A 

r EJ c t 1 O u 


01276 7 


000040 


000004 


LP5: 


MOV 


#40, SOLPAT 


1 RESET START OF LINE 


7 P 1? 4 4 


000 716 








BR 


LP1 


{PRINT 


00P04 6 

t f t. tu " w 


000000 






CURPAT : 







{CURRENT CHARACTER BEING PRINTED 


002050 


000000 






SOLPAT : 







{START OF LINE CHARACTER 


702052 


000000 






CLINCT : 







{POSITION OF LINE 










;RF11 DISK 






l. i C C 1 J ^ 


1052 77 


176202 




RFSTART 




INCB SRFCSRH 


j INITIALIZE DISK - DAR-DAE 


£02060 


016 7 7 7 


000106 


1 7 6 J. 7 


RF1 : 


MOV 


LLIMIT, P RFCAR 


SCORE BASE 


,"22066 


016 7 7 7 


0001 02 


17 6160 




MOV 


WORDCT , &RFWC 


{LENGTH OF TRANSFER 




116 7 7 7 


7 


176156 




MOVB 


FUNCTION, g»RFCSR 


JW^ITE OR WRITE CHECK TQ DISK 


£ i? 2 1 02' 


000 0^2 








RTI 




? RE TURN TO MAINLINE CODE 


i" 2 1 4 


10 5 7 7 7 


17 6150 




I RF : 


TSTR 


0RFCSR 


UMTRRUPT VECTOR POINTS HERE 


? 2 : 1 


1 4 £ 2 








BM I 






c- 2 : 1 2 


104000 








ML T 




IRFU READY NOT UP 



PALX11 


V003 


14-FEB- 


71 


13*.0.6 


P.AG.E 1 


-8 




22114 


000 75 7 








BR 


RFL ,T 




002116 


005777 


176136 






TS-T 


PRFCSR 




002122 


100002 








■BF.. 


. *6 




002124 


104200 








HLT 




IRF-H ERROR FLAG UP 


002126 


0^0752 








gR 


RFS T ART 




002130 


0,05777 


176120 






TST 


S>RF WC 




0021 34 


100002 








BPL 


. +6 




002136 


10400*; 








HLT 




lRF-11 WORD COUNT NOT ZERO 


002140 


000/45 








BR 


RFST ART 




002142 


122777 


000003 


176076 




C-M p B 


#3,9RF0AE 


{DISK AT UPPER LIMIT? 7=2. 17=4 


0021 50 


001343 








BN£ 


RF1 


J NO 


002152 


027727 


176074 


174000 




CMP 


»RFDAR» #174000 


JAS FAR ON DISK AS WE CAN GO 


002160 


101737 








BLOS 


RF1 


J NO 


002162 


000367 


300002 






SWAB 


FUNCT I ON 


{CHANGE command 


00216,6 


000732 








BR 


RFSTART 


1 REST ART NEW TRANSFER OF DISK 


002170 


000000 






FUNCTION! 





JOISK COMMAND 


002172 


003750 






LLIMIT: 


BEGIN- 




JFIRST CORE ADDRESS OF TRANSFER 


002174 


176000' 






WORDCT : 


-2000 




I LENGTH Of TRANSFER 










;om dec tape 








000004 






RD = 4 






{READ DATA 




000014 






WD = 14 






{WRITE DATA 




000002 






RB = 2 










000002 






BR = 2 






i READ BLOCK 




000000 






F = 






JFORWARO 




000100 






IE=100 






1 INTERRUPT ENABLE 




810 01:710! 1 
|0 v t> 16 <C X 






D0 = 1 






tno - Twr function 




004000 






R=4000 






{REVERSE 


002176 


000000 






tcfirst 


! 





IFIRST BLOCK TO BE SEARCHED FOR 


00220:0 


001101 






TCLAST : 


577 . 




J LAST BLOCK TO BE SEARCHED FOR 




01 Pi Pi 01 o w 

10 %i v <tj v v 






i u o l, r\ • 


V 




iCURRFNT BLACK FOUND 


002204 


000000 






TCEXPE : 







{THE BLOCK THAT IS EXPECTED 










;G0 TO 


FORWARD 


END HONE 




00220:6 


012777 


002206 


176104 


FEN.DE: 


MOV 


#FENDZ,»TCI V 


JEND ZONE VECTOR SET W ~ 


002214 


005777 


176070 






TST 


9TCST 


J TEST FOR END ZINt 


00222:0 


100403 








BMI 


FEND1 


i AT END ZONE? 


002222 


105277 


176060 






INCB 


»TCCM 


! SET DO - NO D E L A > 


002226 


000002 








RTI 




?N0 - WAIT SOME MORE 


002230 


012777 


002260 


176062 


FEND1 : 


MOV 


#TCF1»PTCIV 


JYES " NEW VECTOR 


002236 


042777 


104000 


176042 




BIC 


#104000, #TCCM 


{SEARCH BLOCK FOWARD 


002244 


016767 


177726 


177732 




MOV 


TCFIRST, TCEXPE 


JCOUNT WHEN THIS BLOCK IS FOUND 


002252 


105277 


176030 




TCF1A : 


INCB 


9 T CCM 


f SET DO 


002256 


000002 








RTI 




{RETURN ON NEXT BLOCK 


002260 


032777 


100200 


176020 


TCFi: 


BIT 


#100200 ,»TCC M 


J AN Y ERROR ON READ? 


002266 


100001 








BPL 


. +4 




002270 


104 000 








HLT 




JTC ERROR SET - FORWARD READ BLOCK 


002272 


001001 








BNE 


. +4 


; DONE FLAG UP? 


002274 


104000 








HLT 




{FALSE INTERRUPT 


002276 


027767 


176Z10 


177700 




CMP 


STCDT , TCEXPE 


5 IS THIS OUR BLOCK FOR SYNC 


002304 


002^62 








BL T 


TCF1A 


{ NO-READ SOME MORE BLOCKS 


ra (71 Z> 1 1> A 
V) 10 c. O 15:0 


0! 1 *i > * 

V <t> i- ^ i -L 








BEQ 


T CF 2 


: Y F <5 


0023110 


1 e 4 ;* 








HLT 




JWE PASSED THE BLOCK 


30231 : 2 


012 ''^ ' 


2 3 2 6 


176000 


TCF2 : 


MOV 


# T CF3.e T ClV 


{VECTOR FOR SEQUENTIAL READS 



DAI V1 1 

r A L X 1 X 


U 01 "* 
V ^ u w 


1 z-rrp, 

A ** r L o 


7 1 


1 "K ! 01 A 


P AGF 


1-9 




002320 


105277 


175762 






INCB 


&TCCM 


i SET DO 


i"J iJ O 7 1 / 


fll 0) Tl O 

15 10 *) £ *T 








DTI 














JFINJD 


SEQUENT 


I AL BLOCK AT FOWARD 


DIRECTION 


002326 


032 77 7 


1002?0 


175752 


TCF3 : 


BIT 


#100200 ,f TCCM 


J TEST ERROR AND READY 


002334 


1000Z1 








BPL 


,44 




002336 


104000 








HL T 




JFOWARD READ ERROR TC-11 


002340 


001001 








BNE 


. *4 




002342 


104000 








HL T 




J FALSE INTERRUPT ON TC-11 


002344 


02776 7 


175742 


177626 




CMP 


PTCDT » TCLAST 


J HAVE WE TESTED ALL BLOCKS 


002352 


001414 








BEQ 


RENDZ 


;YES DRIVE UNIT IN END HONE TO START OVEI 


002354 


0052&7 


177624 






INC 


TCEXPE 


l NO- I NCREMENT EXPECTED COUNT 


002360 


027767 


175726 


177616 




CMP 


*TCDT,TCEXPE 


MS CURRENT BLOCK CORRECT 


002366 


001401 








BEQ 


.♦4 




002370 


104000 








HL T 




J FA I LED IN FOWARD READ TO FIND NEXT BLOCi 


.002372 


000427 








BR 


TCWBK 


1 THIS ROUTINE WRITES A BLOCK 


002374 


1B5277 


175706 




TCF4: 


INCB 


• TCCM 


JSET DO 


002400 


000002 








RT I 






fa n o VI n O 


» 01 01 7 ,TM 
I0 iJ t> / V) 1 






A r tNUt 




r r m n 3 
r L IN U t 


ifkinTDrpTiTMif 

l I INOlntUl LINIV 










; MOVE 


TAPE TO 


REVERSE END ZONE 




002404 


012777 


002404 


175706 


RENDZ: 


MOV 


#RENDZ»0TCIV 


1 END HONE VECTOR SETUP 


002412 


016767 


177562 


177564 




MOV 


TCLAST, TCEXPE 


ISET UP FOR REVERSE SEARCH 


002420 


005777 


175664 






TST 


9TCST 


1 IN END ZONE 


002424 


100403 








BMI 


REND1 


JYES - START TO TURN UNIT AROUND 


002426 


105277 


175654 






INCB 


*TCCM 


JSET DO 


002432 


000002 








RT I 




JNO - WAIT TILL WE ARE 


002434 


012777 


004103 


175644 


RENDU 


MOV 


#R*IE+RB*DO.0TCCM JFUNCTION = READ BLOCK, REVERSE AND GO 


002442 


012777 


002532 


175650 




MOV 


#TCR1 ,*TCI V 


JSET UP NEW INTERRUPT VECTOR 


002450 


000002 








RT I 














J Wn I I L 


FORWARD ALL BLOCKS EXCEPT 





002452 


012777 


002504 


175640 


TCWBK: 


MOV 


#TCWB1»PTCIV 


1 INTERRUPT VECTOR FOR WRITE 


002460 


012777 


177400 


175626 




MOV 


*-400,3TCWC 


IONE BLOCK 


002466 


012777 


002750 


175622 




MOV 


#TCWBUF,«lTCBA 


J THE WRITE BUFFER ADDRESS 


002474 


112777 


000115 


175604 




M0V8 


#IE*WD+DOi*TCCM 


JWRITE THE BLOCK 


002502 


000002 








RT I 




J RETURN WHEN BLOCK IS WRITTEN 


002504 


005777 


175576 




TCWB1 : 


TST 


9TCCM 


1 ANY ERRORS 


002510 


100001 








BPL 


, +4 




002512 


104000 








HL T 






002514 


012777 


002326 


175576 




MOV 


#TCF3#*TCIV 


I SEARCH BLOCK VECTOR 


002522 


112777 


000102 


175556 




MOVB 


#IE+RB,*TCCM 


I READ BLOCK 


in in n c 7 m 

02 5 30 










BR 


■ TCF4 


{FIND THE NEXT BLOCK 


002532 


032777 


102200 


175546 


TCR1 : 


BIT 


•100200, 9TCCM 


) TEST FOR ERROR AND RE AD V 


002540 


100001 








BPL 


. *-4 




002542 


104000 








HL T 




JDECTAPE ERROR ON READ BLOCK REVERSE 


202544 


' 00U'Y1 








BNE 


. *4 




202546 


i04e L v 








• HLT 




;FAI_.SE INTERRUPT FROM DECT APE 


v'02550 


027 / 6 7 


173536 


177426 




CMP 


S T C D T , TCEXPE 


J IS IT OUR FIRST BLOCK 


i!02556 


0014." 6 








BEQ 


T CR2 


JYES - GO TEST THE REST 


•.'0 2 56,1 


$1211-2 








BGE 


T C R 1 A 


JNO - HAVE WE PASSED THF BLOCK 


i* Z 2 5 6 ' 


1 4 C ^ L « 








HLT 




JWE PASS OUR BLOCK 


J 2 5 6 4 


i 1 ■ " 








BR 


R F. N D ? 


J GO TO END ZONE AND TRv AGAIN 


? =• C> 


105 - * - 


1 7 5 5 1 4 




TCRlA : 


I NCR 


? T CCM 


JSET DO 



A4LX11 


V00 3 


14-FEB 


.42572 


0000Sr2 




002574 


012 7/7 


002610 


002602 


105^77 


175500 


002606 






C 2 6 1 


2 3 2 / 7 


10 2 2 


002616 


1 e Z 1 




002620 


10 4 




002622 


001001 




002624 


104000 




002626 


026777 


177344 


002634 


001662 




002636 


005367 


177342 


002642 


027767 


175444 


002650 


001401 




002652 


104000 




0.02654 


000403 




002656 


105277 


175424 


002662 


000002 




002664 


012777 


002722 


002672 


012777 


177400 


002700 


012777 


002750 


002706 


112777 


000105 


002714 


004767 


175402 


002720 


000002 




002722 


005777 


175360 


002726 


100001 




002730 


104000 




002732 


012777 


002610 


002740 


112777 


000102 


002746 


000 7 43 






000001 






000100 




002750 


000001 




002752 


17 7 7 7 7 






000002 




002754 


000002 




002756 


177-76 






000003 




002760 


0000J-3 




002762 


17 7 7 7 5 






000 v' 4 




002764 


000 i" t " 4 




002766 


177 "74 





13S06 
TCR2 i 



; F I NO 
TCR3 : 
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175456 



177334 



175426 
175414 
175410 
175372 



TCR4 



TCRBK 



TCRB1 



175360 
175340 







i uf miiwn him ftpct ri dpk 


MOV 


#TCR3. #TC I V 


{SET UP INTERRUPT TO TEST ALL BLOCKS 


I NCB 


#TCCM 


i SET 00 


PT I 




{WAIT FOR NEXT BLOCK TO INTERRUPT 


" Q ' .' E N T 


IAL BLOCK IN REVERSE DIRECTION 


BIT 


#100200 , *TCC M 


# TEST FOR READ AND ERROR 


BPL 


. *4 




HLT 




{ERROR READING SEQUENTIAL BLOCK IN REVERSE 


BNE 


• +4 




HLT 




{FALSE DECTAPE INTERRUPT 


CMP 


TCFlRST.f TCQT 


>DID WE DO ALL THE BLOCKS 


BEQ 


XFEND2 


{ YES - GO TO END HONE TO RESTART 


DEC 


TCEXPE 


)NO - DECREMENT BLOCK NUMBER 


CMP 


9TCDT, TCEXPE 


{TEST SEQUENT A I L BLOCK IN REVERSE 


BEQ 


. +4 




n L 1 




>TEST SEQUENTIAL READ BLOCK IN REVERSE FAILED 


BR 


TCRBK 


{THIS ROUTINE READ A BLOCK 


INCB 


0TCCM 


{SET DO 


RT I 




1 LETS TRY A NEW BLOCK 


:verse 


ALL BLOCK EXCEPT 


BLOCK 1101 


MOV 


#TCRBi»*TCI V 


JSET UP INTERRUPT VECTOR 


MOV 


#-400,PTCWC 


{ READ ONE BLOCK 


MOV 


#TCRBUF,9TCBA 


J WHERE BUFFER IS 


MOVB 


#IE+RD+DO» PTCCM 


{READ THE BLOCK 


JSR 


X7.TC1 


{CHECK DATA BUFFER 


RT I 




{EXIT - RETURN WHEN BLOCK IS READ 


TST 


STCCM 


J AND ERRORS 


BPL 


. +4 




HLT 




J DECTAPE ERROR 


MOV 


#TCR3,«»TCI V 


{ NEW VECTOR FOR BLOCK SEARCH 


MOVB 


*IE+RB#*TCCM 


J READ BLOCK FUNCTION 


BR 


TCR4 


{RETURN TO BLOCK SEARCH 



{THIS WRITE BUFFER LOOK THE SAME FORWARD OR REVTRPE 
TCWBUF : 
TCRBUF :: 



N = l 
♦ REPT 
N 

-N 

N = N + 1 
.ENDR 
N 

-N 

N = N + 1 

N 

-N 

N = N + 1 

N 

-N 

N = N + 1 

N 

-N 



100 



J DECTAPE WRITE BUFFER 

J DECTAPE WRITE BUFFER 

* DECTAPE WRITE BUFFER 

I DECTAPE WRITE BUFFER 

» DECTAPE WRITE BUFFER 



PALX11 


V003 14-FEB-71 


13106 
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n O 1 r,i n c 

0002 25 




N = N + 1 








I 2 7 7 






N 


) DECT APE 


W R I T E 


BUr F ER 


002^72 


177773 




- N 










00 006 




N = N + 1 








2 2 7 7 4 


0/6 




N 


S D E C > A P E 


WRITE 


BUFFER 


712 71 6 


1/7772 




-N 










2 / 7 




M s N + 1 








? S 3 2 
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016622 016622 



17 7 7 7 4 
?00010 



; TES' 



PAGE ,1-ljB 

AND INDlftU, TEST 0^ PDP-11 
MO V #BEG I N » RETUPN 

SCOPE 

MOV :#40-00,»#ICOUNT 
3MPARE INSTRUCTION INDEXED 
MOV #-10, %0 

CMP A (0), #125252 

9EQ .+4 
HIT 
SCOPE 



J FOR SCOPING 

I I T ERA T; I ON COUNT 
JMINUS 10 TO REG 

I (A INDEX BY MINUS 10) T o #12525? 
1 COMPARE WITH INDEX FAILED 



MOV #-10, %0 JFDP INDEX 

CMP #125252, A (.0) J A I NDEXED 

BEQ .+4 

HLT 
SCOPE 

MOV #10,.%0 » I NOEX 

CMP A (0), #052525 

BEQ ,+4 

HLT 
SCOPE 



MOV #10, %0 

CMP #052525 , A C ) 

BEQ ,+4 

HLT 

SCOPE 

MOV #-10, X0 

CMP A(0),A(0> 
BEQ .+4 

HLT 
SCOPE 

MOV #+10, %0 

CMP A(0),A(0) 

BEQ .+4 

HLT 

SCOPE 

MOV #-10, %0 

MOV #+4,%l 

CMP A(0),A(1> 

BEQ .+4 

HLT 

SCOPE 

CMP A(1),A(0) 
BEQ .+4 

HLT 
SCOPE 



MOV 
MOV 



#-4 ,%0 

#+10 , %1 



PALX11 V003 



004176 
004204 
004206 
004210 
004212 
004216 
004222 
00423e 
004232 
004234 



004236 
004242 
004250 
004256 

004260 
004262 

004264 
004270 
004276 
004304 
004306 
004310 

004312 
004316 
004324 
004332 
004334 
004336 

004340 
004344 
004352 
004360 
004362 
004364 



026061 
001401 
104000 
104400 
012700 
0127v"l 
026160 
001401 
104000 
104400 



012700 
016067 
026727 
001401 
104000 
104400 

012700 
016067 
026727 
001401 
104000 
104400 

012700 
012760 
023727 
001401 
104000 
104400 

012700 
012760 
023727 
001401 
104000 
104400 



14-FEB-71 
016622 016622 



177774 
000010 

016622 016622 



13*06 
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CMP 
BEQ 

WLT 
SCOPE 

MOV 
MOV 
CMP 
BEQ 
Hl_T 
SCOPE 



A(0) ,A<1> 
. +4 



#-4,%0 
#10. %1 
A(l) , A(0) 
. +4 



; TEST MOVE INSTRUCTION FOR INDEX 



177770 

016622 012374 
012370 125252 



000010 

016622 012346 
012342 052525 



177770 

125252 016644 
016634 125252 



000010 

052525 016644 
016654 052525 



MOV 
MOV 
CMP 
BEQ 
HIT 
SCOPE 

MOV 
MOV 
CMP 
BEQ 
HLT 
SCOPE 

MOV 
MOV 
CMP 
BEQ 
HLT 
SCOPE 

MOV 
MOV 
CMP 
BEQ 
HLT 
SCOPE 



#-10, %0 
AC0) , TEMP 
TEMP, #125252 
. +4 



#+10, %0 
A ( ) , TEMP 
TEMP » #052525 
.+4 



#"10, %0 

#125252, TEMP(0) 
9#C. #125252 
.♦4 



#♦10, X0 

#052525, TEMP(0) 

P#TEMP+10»#052525 

.+4 



;TEST AND INSTRUCTION FOR INDEXING 



004366 


012767 


177777 


012250 


MOV 


#-1, TEMP 


004374 


012700 


177770 




MOV 


#-10, X0 


004400 


046067 


016622 


012236 


BIC 


A(0) ,TEMP 


004406 


026727 


012232 


052525 


CMP 


TEMP, #052525 


004414 


001401 






BEQ 


. +4 


004416 


104000 






HLT 




004420 


1044P0 






SCOPE 




004422 


012767 


177777 


012214 


MOV 


#-lt TEMP 


004430 


012700 


000010 




MOV 


#10, X0 


004434 


04<,067 


016622 


012202 


B I C 


A(0) , TEMP 


004442 


026 72 7 


F 1 2 1 7 6 


125252 


CMP 


TEMP, #125252 


20 4 4 5H 


3 4P1 






BEG 


. *4 



PALX11 

% 


V.003 


14-f r E8- 


71 


1 3 5,0 6 


-.PAG-E 1 


-20 

i 


004452 


104000 








HLT 




(104 454 


10 4 4 *J 








SCOPE 




004456 


01273 7 


177777 


016654 




!*; V 


#-1 . MTEMP + 10 


004 4 64 


012700 


0P013 






HO V 


# 1 , % 


004 4 7 


04 2 760 


125252 


l 1-644 




B I C 


#125252 . TEMP ( ) 


0044 76 


023727 


716654 


•? 5 2 5 2 5 




CMP 


G»#TEMP + 10 , #52525 


004504 


001401 








BE Q 


. +4 


004506 


104000 








HLT 




004 510 


1044 00 








SCOPE 




004512 


012700 


177770 






MOV 


#-10, X0 


004516 


012767 


177777 


012110 




MOV 


#-1, TEMP-10 


004524 


042 76 7 


052525 


012102 




B I C 


#052525 , TEMP-10 


004532 


026727 


012076 


125252 




CMP 


TEMP-10 , #125252 


004 54 


001401 








BEQ 


. +4 


004542 


104000 








HLT 




004544 


104400 








SCOPE 












; TEST 


SUBTRACT 


INSTRUCTION FOR I 


004546 


012 767 


125252 


012070 




MOV 


#125252 , TEMP 


004554 


012 7 00 


177770 






MOV 


#-10, X0 


004560 


166067 


016622 


012056 




SUB 


A ( ) » TEMP 


004566 


001401 








BEQ 


.♦4 


004570 


104000 








HLT 




004 5 72 


10 4400 








SCOPE 




004574 


012737 


125252 


016644 




MOV 


#125252, MTEMP 


004602 


012700 


17 7 7 7 






MOV 


#-10, X0 


004606 


166760 


312000 


016 654 




SUB 


B , TEMP + 10 ( ) 


004614 


001401 








BEQ 


.+4 


004616 


104000 








HLT 




004620 


104400 








SCOPE 




004622 


012767 


052525 


012014 




MOV 


#052525,TEMP 


004630 


012700 


000010 






MOV 


#10, X0 


004634 


166067 


016622 


012002 




SUB 


A(0) , TEMP 


004642 


001401 








BEQ 


, + 4 


004644 


104000 








HLT 




004646 


104400 








SCOPE 




004650 


012737 


052525 


016644 




MOV 


#052525,P#TEMP 


00 4 6 56 


012700 


000010 






MOV 


#10, %0 


004662 


166760 


011744 


016634 




SUB 


A+10 , C ( ) 


004670 


001401 








BEQ 


.♦4 


004672 


104000 








HLT 




004674 


104400 








SCOPE 












; TEST 


UNARYS INDEXED 


004676 


012737 


17 7 7 7 7 


016644 




MOV 


#-l,*#TEMP 


004 7 4 


0127 


177770 






MOV 


#-10, X0 


004710 


005060 


016654 






CLR 


D(0) 


004 714 


005737 


?16644 






TST 


»#TEMP 


004720 


0014-1 








BEQ 


. *4 


004722 


104000 








HLT 





PALXll 



V003 
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a 01 A 7 9 A 


1 B 4 4 0! CI 

X ^ " 10 KJ 






SCOPF 




oi 01 d 7 9 a 

10 10 *♦ / £ u 


011 3777 


1 7 7 7 7 7 


01 1 6 A 4 4 

IO JL u O *t ^ 


MOV 


#-1 . A#TrMP 


00473 4 


01<£ /00 


fej V? 1 




m n \i 


« + 1 0| V. 0| 
T 1 10 » /* 10 


I'? 01 Z "7 A (* 


It) 16 3 £) O 10 


f? 1 A A '< 4 
c 1 O O J 1 




ri R 


r f oi > 


rA n a "i a a 
4 A 4 *♦ 


01 Dl R 7 1 7 
B 10 3 / >5 / 


O1 1 A A A A 




1 3 1 


ffi T r m P 


004750 


001401 






BEQ 


. +4 


004752 


10401*0 






hlt 




rt fit A "7 c » 

00 4 754 


4 (A A A O il 
1 10 H 4 fc> 10 






cpnor 




01 01 /I 7 K A 
010 4 /DO 


n 1 9717 

xt x c i o I 


1 7 7 7 7 7 

1 / / / / / 


0! 1 A A A A 


MDV 
nU< 


*-1 . fliTrMP 


n n A 1 ± A 

004 7 64 


OM 9 "7 OI 
X £ / 


4 "7 7 T "7 01 

1 / /770 




n U v 


4 ~ 1 OI V. OI 

W~ 1I0 » ?»io 


OI 01 ^ "7 "7 01 

K 10 ** / / «3 


01 PI R 1 A 0I 
Y> ti 3 1 10 


01 -4 A A K 4 
10 1 O 3 t 




r nM 

L, U 1 1 


n ( oi ) 


01 01 il 7 7 d 


* pi K 7 -7 7 
10 10 7 / o / 


01 1 A A A A 




1 O ' 


AtfTTMP 

™ *r i unr 


005000 


001401 






BEQ 


.+4 


005002 


104000 






HLT 




/■a fll C /I 

003004 


4 01 ^ / /■> oi 
1 10 4 4 






c p n d r 




(01 01 S\ ,01 fll A 
W v O t) ]Q 


01 1 9777 


1 7 7 7 7 7 


oi 1 A A A A 
IO X O O *♦ 


MOV 




n ffl K nk a A 


(X 1 9 7 oi 01 
J. d: / Is lo 


01 01 f7l OI i ot 
10 10 !£ 10 1 10 




n U » 


# 1 PI . V PI 
fr X 10 I 7» 10 


rti ffl E fll o (X 

003020 


oj P| c 4 /l n 


01 4 A A T. 4 

K 1 O o *f 




r riM 


L \ » 3 


005024 


10 3 / o / 


V! 1 4 4 




TCT 

I O 1 


a«Trup 


005030 


001401 






BEQ 


. *4 


005032 


104000 






HLT 




#-a rt C rt j4 

005034 


4 01 >l A rt iTl 

104400 






SCUPE 




r» oi c t% t A 
00303O 


011 9 7 Tt 7 


■1 7 7 7 7 7 

X I 1 1 1 1 


O1 1 A A /I A 
1 6 4 *» 






005044 


012700 


11717$ 




MOV 


4 — #, OI V OI 


003030 


fli 0! *i o a oi 


01 i A A K Z 

010034 






Pi ^ PI 1 


003054 


a oi *; 7 7 7 
S3 10 3 / o / 


01 4 A A /I / 

010644 




TOT 

1 O 1 




005060 


001401 






BEQ 


.+4 


005062 


104000 






HLT 




005064 


104400 






SCUPE 




101031000 


011 3777 


1 77777 

X i ' i i i 


O1 1 A A d 4 


n w » 


m - 1 . a a T r m P 


n n c n ^ /i 

005074 


ni o *7 01 

01 £ 7 00 


oi m oi rti h oi 

0010010 




unlf 
MU v 


#4. 1 01 vol 


/-« rt CT j f% n 

003X00 




OI 4 A A "7 A 

01OOO4 




i m r 

IN" 


r f oi \ 

Li V 10 1 


t\ (% ta 4 rt ^ 
003104 


a 01 6? 7 T 7 


01 1 A A jl j4 

io 1 o o 4 q 




TCT 


«^ »r 1 tn" 


005110 


001401 






BEQ 


. +4 


005112 


104000 






HLT 




005114 


1 10 4 4 










01331 1 




OI OI (? Dl O1 1 
IO IO Ki IO K 1 1 


OI i A A d A 




* 1 . ft ti T F MP 


005124 


1 »i 7 


17 7773 




u n v/ 
MU V 


U _ 1 OI V OI 


005130 


m oi tr "7 £_ ni 
3 6 


010 034 




nr r 
u t o 


n t 01 \ 


003134 


01 01 £ 7 1 7 

v 3 / 3 / 


01 4 A H A A 

010 6 4 4 




TCT 

i a 1 


a ti T r m P 


005140 


001401 






BEQ 


. +4 


00514 2 


104000 






HLT 




00514 4 


A CA A A rt fx 

1 15 4 4 






SLUPL 




If 1 3 1 4 6 


01 1 7777 

10 JL i: / ,5 / 


OI OI OI OI OI 1 
l£ IO If ' IO £ X 


Oi i A A A A 


n u » 


til . (JiTFMP 


t: 5 1 5 4 


012 7 


t; 1 




u n u 


4 1 OI VOI 
W X IO f 7b IO 




(31 01 K < A PI 


OI 1 A A 1 d 




nr r 


r* ( ) 

L 1 M / 


t 051 64 


00 f J737 


016644 




TST 


TEMP 


B05170 


0014C1 






BEQ 


. +4 





i < n (| 7 
VK0O 


i >? _ f f a' 
14-FE.D- 


7 4 4 T » flTi 

/ 1 1 • 


r « U C. i 


«59 


205172 


10 4 000 










06551/4 


1 1 <* 4 to b 










nt f% R -i 7 A 
fc: 1051 / O 


Of 1 5 7 7 


t U «' it- If i 


^1 A A A A 
t' 1 O *t *♦ 


M V 


£ "i . ri ft t r m p 


? 05 20 4 


Hi 2 / 


1 7 7 7 7 rji 
1 / / / / 




M V 




f% k 4i ^ 
it 5 2 1 


10 10 5 4 >0 


13 1 5 *» 




\: r 




£" 5 2 1 4 


« 3 ? 7 T7 
£ £ / / 


1 77777 


.'j *1 A & A A 


r M P 




305222 


001401 






BEQ 


. *4 


?05224 


104000 






HLT 




/-i C t*\ o 

E 05226 


4 0i >1 /I fit fy( 

1 10 4 4 






erfiDr 
b b up t 




b ? 2 <5 


oi 1 5 7 7 

lO A £ / / 


ffl (51 01 W 1 

I0 If? £ 10 It 1 


31 1 A A 4 4 




H A . AM T F M P 


K ''l 7 *. 


t 

ft 1 O 7 nt 


000010 






ff * A 10 1 r* v 




10 10 5 4 


1 *t 




IN u w 


P ( 01 > 

b 'i v 1 


005 24 6 


/a O ^ 7 t ~i 
022737 


A 7 7 7 7 7 

1 / / / / / 


016 6 4 4 


b n r 


» "* 1 » t* P 1 Lnr 


005254 


001401 






BEQ 


.+4 


005256 


104000 






HLT 




005260 


1 lo 4 4 










fil C R ^ ^ 'J 
1010 5 4 6 c 


O1 1 5 7^7 


1 7 7 7 7 7 

1 / ' ill 


ft 1 A A d 4 

til V u ^ n 


MOV 


it 1 . s a T r M P 


0052 70 


fll 1 O "7 i7( 
012 /00 


1 / / / / 




M ft U 

n u v 


W 1 10 # 74 <C 


0165274 


fll (A Oi O £ -1 






err 

O C. u 




rti (71 C A *7 A 


I0IO55O0 


01 i A A K /l 
010 5 4 




a n r 


r\ 1 0! ^ 


n (Tl C "t /i O 

005302 


(fll05 / / 


10 1 O *t *t 




t«; t 

1 9 1 


<?• n 1 i C. n r 


005306 


001401 






BEQ 


.♦4 


005310 


104000 






HLT 




005312 


4 0i 4 A fH fX 






a u u r L 




it 13 5 1 ^ 


Bit ' J' 


1 7 7 7 7 7 

X 1 1 1 1 1 


011 AA44 

I0 A w O " ~ 


MOV 


#-1 , »#tfmp 


005022 


012/00 


n n (A f% H rti 
k3 10 16 15 1 13 




HUV 


» ' X 10 > A 10 


n fj U 7 o ^ 


a 0! ci a 1 






err 




005300 


a pi c c a 01 
0K>55Olc' 


10 1 O *t 








005334 


005 /O / 


/71 4 A A /I *4 




TCT 

1 O 1 




005340 


001401 






BEQ 


4*4 


005342 


4 01 ^ /7j n( 






ui T 
ML I 




005344 


104400 






SCOPE 




n a R ■» 4 A 


011 5 7 "* 7 
B A c t O / 


(?l 01 CI OI P1 1 
10 10 IO KJ 10 X 


011 A A A A 
10 X O O *» " 


MOV 




005354 


n H n T n 

012/00 


4 7 7 "7 "7 

1 / / / / 




m n \j 
n u v 


M -. 1 OI ^ OI 


005360 


A (31 iH O A 4 

000261 






err 




005362 


a 01 K a a (7i 


ffl i A A K ^ 
«5 1 5 4 




C R f 


n ( CI ) 


n nk K "t £ A 

005066 


fll 01 H 7 "I 7 
50 10 5 / / 


oi 1 f-, A A 
SC 1 4 4 






ft « t r m P 


005372 


001401 






BEQ 


.+4 


005374 


104000 






HLT 




m (J C '! T t 

005376 . 


A (A A A tH fX 
i 10 4 H 13 f 










n 0| C a ,T| 01 

<C*}\> n't}*) 


01 1 5 7 7 7 


(71 01 (7 1 Ot 171 1 
10 10 16 10 k J JL 


ffl 1 A A A 4 

Si DO'*" 


MOV 


> w" tr ' L_ r 


005400 


iH 1 T 1 il (I 
tfl -L <C / 


t! k5 W ty 1 




m n \i 

PI u » 


44 x 1 OI % Pi 


2 05412 


01 17I !7l D A 1 

lo t' W <: 1 






err 
1. u 




05 414 


ft (A A L. (H 

1010 5 e 


)T( i A A 1 A 
1 4 




cur 


r f 01 ^ 


M ^ K ^ H 

ie 5 4 ^ /! 


l 7 7. 7 

b i ! 5 / / 


(74 H A A A A 
^ 1 D O t t 




T ^ T 




^"034^4 


01 C* 1 d 1 
10 t- J. t 1 .1 






BEQ 


, + 4 


305426 


1040^0 






HLT 




C 5 4 3 


1 4 4 1 " 






SCOPE 





PALX11 



V003 



I4-FE.B-71 13106 
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005432 010700 

005434 062720 00.7210 

005440 002112 

005442 104020 

005444 000240 

005446 10*420 

005450 010700 

005452 062700 000010 

005456 000110 

005460 104000 

005462 000240 

005464 104402 



{TEST JMP INDIRECT 

MOV %7,%0 

ADD #10, %0 

JMP <»%0 

HLT 

NOP 

SCOPE 

MOV X7,%0 
ADD #10, %0 

JMP 9%Z 

HLT 
NOP 
SCOPE 



005466 
005474 
005476 
005500 

005502 
005510 
005512 
005514 

005516 
005524 
005526 
005530 



005532 
005536 
005542 
005544 
005546 

005550 
005556 
005564 
005566 
005570 

005572 
005600 
305606 
05610 
005612 



005614 
056 20 



023727 
001401 
104000 
104400 

022737 
001401 
104000 
10^400 

023737 
001401 
104000 
10*400 



013700 
022700 
001401 
104000 
104400 

012737 
023737 
001401 
104000 

104400 

013737 
023737 
001 401 
104 -l$2 
104 4 k?*? 



01 2 7 i- 
4 3 7,.' 



016612 125252 



125252 016612 



016612 016612 



J TEST INDIRECT ADDRESSING 
; TEST COMPARE INSTRUCTION 



CMP 
BEQ 
HLT 
SCOPE 

CMP 
BEQ 
HLT 
SCOPE 

CMP 
BEQ 
HLT 
SCOPE 



##B,#125252 
.+4 



#125252, *#B 
. +4 



9#B,9#B 



, +4 



{TEST MOVE INSTRUCTIONS 



016612 
125252 



125252 
016612 



016612 
016612 



016644 
016644 



016634 
016634 



MOV 
CMP 
BEQ 
HLT 
SCOPE 

MOV 
CMP 
BEQ 
HLT 
SCOPE 

MOV 
CMP 
BEQ 

HLT 

SCOPE 



*#B,%0 
#125252, X0 
.+4 



#125252.*#TEMP 
«»#B,e#TEMP 



. +4 



MB,?#C 
9#B,9#C 
. *4 



177777 
c 1 6 6 1 2 



; TEST BIC INSTRUCTION INDIRECT 
MOV #-l,\0 
BIC MB.%0 



lALXil V003 



0056:30 
056-32 
005634 

005636 
005 64 4 
005652 
0056160 
0056^62 
005664 

005666 
00567 4 
005702 
005710 
005712 
005714 



005716 
005722 
005726 
005732 
005734 
005736 

005740 
005746 
005754 
005756 
005760 

005762 
005770 
005776 
006002 
006004 
006006 



006010 
006012 
006016 
006022 
006024 
006026 

006030 
006034 
006042 
006050 
006052 
006054 
006056 



02002 > 
001401 
1 £ 4 £' ? 

1044/0 

312 7 3 7 
042737 
022737 
001401 
104000 
104400 

012737 
043737 
023727 
001401 
104000 
104400 



012700 
163700 
020027 
001401 
104000 
104400 

012737 
166737 
001401 
104000 
104400 

012767 
163767 
005767 
001401 
104000 
104400 



005000 
063700 
022700 
001401 
104000 
104400 

005037 
062737 
022737 
£01401 
10 4 00 
10 4 4 
012 73 7 



14-FEB-71 

752525 



l3:06 Pa6e 1-24 



177777 
125252 
052525 



177777 
016612 
016634 



125252 
016612 
000000 



016644 
016644 
016644 



016634 
016634 
052525 



CMP" 
BEQ 

HLT 
SCOPE 

MOV 
BIC 
CMP 
BEQ 
HLT 
SCOPE 

MOV 
BIC 
CMP 
BEQ 
HLT 
SCOPE 



X0 . #052525 
. *4 



#-i , »#temp 

#125252 ,*#TE*P 
#052525, »#TEMP 
. *4 



*#B,e#C 
• #C» #52525 
. +4 



; TEST SUBTRACT INSTRUCTION 



125252 016644 
010640 016644 



125252 010654 
016612 010646 
010642 



MOV 
SUB 
CMP 
BEQ 
HLT 
SCOPE 

MOV 
SUB 
BEQ 
HLT 
SCOPE 

MOV 
SUB 
TST 
BEQ 
HLT 
SCOPE 



#125252. X0 
9#B,%0 
X0» #0 
,♦4 



#125252, *#TEMP 

B»f#TEMP 

,♦4 



#125252, TEMP 
##B,TEMP 
TEMP 
. + 4 



; TEST ADD INDIRECT 



016612 
125252 



016644 

125252 016644 
125252 016644 



125252 016644 



CLR 
ADD 
CMP 
BEQ 
HLT 
SCOPE 

CLR 

ADD 

CMP 

BEQ 

HLT 

SCOPE 

MOV 



X0 

9#B,%0 
#125252, XC? 
, +4 



MTEMP 

#125252, ##TEMP 
#125252 ,$#T£Mp 
. +4 



#125252 , e#TE M P 



PALX11 V003 



14-FEB-71 
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006264 
006072 
006100 

£06102 
? 6 1 2 4 



006106 
006114 

206120 

006124 
006126 
006130 

Z06132 
006140 
006144 
006152 
006154 
206156 

006160 

006164 
006170 
00617-6 
006200 
006202 

006204 
006210 
006214 
006222 
006224 
006226 

006230 
006236 
006242 
006250 
006252 
006254 



£06256 
006264 
e06266 
006270 

,'06272 
7 6 3 
<*06302 



067737 
023727 
001401 

104000 
10440L' 



012737 
005037 
005737 
00,1401 
104000 
104400 

012737 
0015137 
022737 
001401 
104000 
104400 

005037 
005237 
022737 
001401 
104000 
104400 

005037 
005377 
023727 
001401 
104000 
104400 

012!737 
005437 
022737 
001401 
104000 
104400 



027727 
001401 
104000 
104400 

022777 
001401 
1040H0 

104400 



010540 
016644 



016644 
177777 



17 7 7 7 7 
016 6 4 4 
016644 



ADD 
CMP 
BEQ 

HLT 
SCOPE 



9A*6,0#TENP 

P#TEMP.#-1 

.♦4 



TEST UNARYS INDIRECT 



016644 



125252 016644 
016644 

052525 016644 



016 64 4 
016644 

000001 016644 



016644 
010432 

016644 177777 



000001 016644 
016644 

177777 016644 



MOV 
CLR 
TST 
BEQ 
HLT 
SCOPE 

MOV 
COM 
CMP 
BEQ 
HLT 
SCOPE 

CLR 
INC 
CMP 
BEQ 
HLT 
SCOPE 

CLR 
DEC 
CMP 
BEQ 
HLT 
SCOPE 

MOV 
NEG 
CMP 
BEQ 
HLT 
SCOPE 



#-l,»#TEMP 
MTEMP 
»#TEMP 
.♦4 



#125252, ##TEMP 
MTEMP 

#052525, MTEMP 
. +4 



9#TEMP 
MTEMP 
#1,*#TEMP 
.♦4 



*#TEMP 
PTEMP+2 
«»#TEMP##-1 
.+4 



#1 ,P#TEMP 
MTE.MP 
#-l,fr#TEMP 
.+4 



J TEST INDIRECT ADDRESSING WITH INDEXING 
} TEST COMPARE INSTRUCTION 



010332 125252 



125252 010314 



CMP 
BEQ 
HLT 
SCOPE 

CMP 
BEQ 
HLT 
SCOPE 



9B*2, #125252 
. *4 



#125252, #B+2 
.+4 



027777 2103^2 0103^0 



CMP 



PB+2,»8+2 



PA1|XH V0.03 14-F.E.8-71 



0.0 63 i 4 
0.06j3l6 
0.06 320 



.BB 14.01 
1240.02 
1124400 



06 32? 
06 3 2 6 
0063.32 
006334 
006336 

006340 
006046 
006354 
£■06356 
006360 

006362 
006370 
006376 
006400 
006402 



017700 
022700 
0014 01 
104000 
104400 

012777 
023737 
001401 
104020 
104400 

017777 
023737 
001401 
104000 
104400 



010266 
125252 



125252 010300 
016612 016644 



010226 010246 
016612 016634 



006404 
006410 
006414 
006420 
006422 
006424 

006426 
006434 
006442 
006450 
006452 
006454 

006456 
006464 
006472 
006500 
006502 
006504 

006506 
006512 
006516 
006522 
006524 
006526 

006530 
006536 



012700 
047700 
020027 
001401 
104000 
104400 

012737 
042777 
022737 
001401 
104000 
104400 

012737 
047777 
026737 
001401 
104000 
104400 

012700 
167700 
020027 
001401 
104000 
1 4 4 

312737 
16 6 7 7 7 



177777 
010200 
052525 



177777 016644 
125252 010204 
052525 016644 



177777 016634 
010124 010144 
010134 016634 



125252 
010076 
000000 



125252 016644 
010050 010102 



BEQ 
hi_t 
SCOPE 



; TES *^ MOVE INSTRUCTIONS 

m V PB + 2,%0 

CMP #125252, X0 

BEQ .+4 
HLT 
SCOPE 

MOV #125252, HTEMP+2 

CMP «>#B,e#TEMP 

BEQ .+4 

HLT 
SCOPE 

MOV •B+2,»C+2 

CMP *#B»»#C 

BEQ .+4 

HLT 
SCOPE 

JTEST BIC INSTRUCTION INDIRECT WITH INDEXING 

MOV #<-l,%0 

BIC *B+2t%0 

CMP X0, #52525 

BEQ ,+4 
HLT 
SCOPE 

MOV dt"l,S9#TEMF s 

BIC #125252, 9TEMP+2 

CMP #52525, *#TEMP 

BEQ .+4 

HLT 

SCOPE 

MOV #-l,e#C 

BIC *8+2,*C+2 

CMP A*10.»#C 

BEQ .+4 

HLT 
SCOPE 

MOV #125252, X0 

SUB S>8 + 2,%0 

CMP X0f#0 

BEQ .+4 

HL T 
SCOPE 

MOV #125252 ,»#TEMP 

SUB B#S»TEMP + 2 



PALX11 V003 



14-FE.B-71 



13!06 
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006544 
006546 
2)06550 

00655? 
00656? 
006566 
006572 
Z06574 
006576 



001401 
104000 
104400 

012737 
167777 
005737 
001401 
104000 
104400 



125252 016644 
^10030 010060 
016644 



BEQ 

hlt 

SCOPE 

MOV 
SUB 
TST 
BEQ 
HLT 
SCOPE 



. *4 



#125252, MTEhp 
«B + 2, S»TEMP + 2 
MTEMP 
.+4 



5 TEST ADD INDIRECT WITH INDEXING 



006600 
006602 
006606 
006612 
006614 
006616 

006620 
006624 
006632 
006640 
006642 
006644 
006646 
006654 
006662 
006670 
006672 
006674 



006676 
006704 
006710 
006714 
006716 
006720 

006722 
006730 
006734 
006742 
006744 
006746 

006750 
S306754 

?06760 
006766 
J ' 6 7 7 
006772 



005000 
067700 
022700 
001401 
104000 
104400 

005037 
062777 
022737 
001401 
104000 
104400 
012737 
067777 
023727 
001401 
104000 
104400 



012737 
005077 
005737 
001401 
104000 
104400 

012737 
005177 
022737 
001401 
104000 
104400 

005037 
005277 
022737 
001401 
104000 
1 4 4 



010006 
125252 



016644 

125252 
125252 



125252 
007750 
016644 



010014 
016644 



016644 
007764 
177777 



016644 



CL.R 
ADD 
CMP 
BEQ 
HLT 
SCOPE 

CLR 

ADD 

CMP 

BEQ 

HLT 

SCOPE 

MOV 

ADD 

CMP 

BEQ 

HLT 

SCOPE 



30 

?B+2,%0 
#125252, X0 
. *4 



MTEMP 

#125252, #TEMP*2 
#125252, f#TEMP 
. +4 



#125252, MTEMP 
PA*6,»TEMP+2 
@#TEMP f #-1 
. +4 



} TEST UtMARVS INDIRECT WITH INDEXING 



177777 
007736 
016644 



125252 016644 
007712 

052525 016644 



016644 
007666 

000001 016644 



MOV 
CLR 
TST 
BEQ 
HLT 
SCOPE 

MOV 
COM 
CMP 
BEQ 
HLT 
SCOPE 

CLR 
INC 
CMP 
BEQ 

ML T 
SCOPE 



#"1,*#TEMP 
STEMP+2 
MTEMP 
,♦4 



#125252, MTEMP 
SiTEMP + 2 

#052525, MTEMP 
. +4 



MTEMP 
0TEMP+2 
#1,6>#TEmP 
.+4 



PAL 



V003 



14-FEB-71 
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006774 
007000 
007204 
2075512 
0077i<i 
007016 

007022 
007026 
007032 
007040 
0070 4 2 
00704 4 



005037 
0.0:537/ 
023727 

001401 
104000 
104 4/50 

012737 
005477 
022737 
001401 
1,04 000 
104400 



016644 
007642 
016644 



177777 



00001 016644 
007614 

177777 016644 



CL* 
DEC 
CMP 
BEQ 
HLT 
SCOPE 

NOV 
NEG 
CMP 
BEQ 
HLT 
SCOPE 



S#TEMP 
fcTEMP+2 
6#TEMP##-1 
. +4 



#1 » »#TEMP 
frTEMP+2 
#-l.MTEMP 
. + 4 



007046 
007054 
007056 
007062 
007066 
007070 
007072 

007074 
007102 
007104 
007110 
007114 

007H6 
007120 



007122 
007126 
007134 
007136 
007140 

007142 
007146 
007154 
007156 
007160 

007162 
716 6 
007172 
007200 
f 07202 
007204 



012737 
000261 
005577 
005737 
00140-1 
104000 
104400 

012737 
000261 
005677 
005737 
001401 
104000 
104400 



012700 
027027 
001401 
104000 
10 4 4 

012700 
022770 
001401 
10 40.00 
10 4 4 

012700 
012701 
027071 
0014.^1 

i e 4 e <« 

1044?0 



177777 016644 

007564 
016644 



000001 016644 

007536 
016644 



MOV 
SEC 
ADC 
TST 
BEQ 
ML T 
SCOPE 

MOV 
SEC 
SBC 
TST 
BEQ 
HLT 
SCOPE 



#-1 #»#TEMP 

PTEMP+2 

j»#TEMP 

.+4 



#1»G>#TEMP 

STEMP+2 
MTEMP 
. + 4 



j TEST OF COMBINED INDEXING AND INDIRECT 



177772 

016622 125252 



177772 

125252 016622 



177772 
000002 

016622 016622 



MOV 
CMP 
BEQ 
HLT 
SCOPE 

MOV 
CMP 
BEQ 
HLT 
SCOPE 

MOV 
MOV 
CMP 

BEQ 
HLT 
SCOPE 



#-6,%0 

•A(0) ##125252 
.+4 



#125252, »A(0> 
.+4 



#-6,%0 

• A(0> ,®Ml) 



.+4 



f 7 2 ? 6 
^07 212 
C07220 



012^0 
012" , &7 
4 7 a 7 



6 
17 7777 
016622 



00 7424 
007416 



TEST BIC INSTRUCTION 
MOV #+6,X0 
MOV #-l,TEMP 
BIC *A(0)#TEMP 



PALX11 


V003 


14-FEB- 


71 


13 »06 


PAGE 1 


'29 


007226 


022767 


125252 


007410 




CMP 


#125252, TEMP 


007234 


001401 








BEQ 


.♦4 


007236 


104000 








hlt 




F07240 


104 4 00 








SCOPE 




Z Z 7 2 4 2 


012700 


177772 






MOV 


#-6,%0 


t 7 ? 4 6 


012 7 3 7 


17 7 7 7 7 


016634 




MOV 


#-i , e»#c 


j»07254 


042770 


125252 


016644 




B I C 


#125252, *TEMP<0) 


£07262 


023727 


016634 


052525 




CMP 


»#C, #052525 


007270 


001401 








BEQ 


,♦4 


007272 


104000 








HLT 




007274 


104400 








SCOPE 




007276 


012737 


177777 


016634 




MOV 


#-i,e#c 


007304 


012700 


17 77 72 






MOV 


#-6 , X0 


007310 


012701 


177 7 72 






MOV 


#-6, %1 


007314 


047071 


016622 


016644 




B I C 


• A(0) ,S»TEMP(D 


007322 


022737 


052525 


016634 




CMP 


#052525, »#C 


007330 


001401 








BEQ 


.+4 


007332 


104000 








HLT 




007334 


104400 








SCOPE 












{BINARY 


INSTRUCTIONS 










; INDEX, 


AND INDIRECT TEST OF PDP< 










; TEST COMPARE 


TwcTRiirTinM TwnFyFi 

1 n)3 1 "UL 1 J (J (N 1 N U E. A L I 


007336 


012700 


177770 






MOV 


#~10 . X0 


007342 


126027 


016622 


000252 




CMPB 


A ( ) . #000252 


007350 


001401 








BEQ 


.♦4 


007352 


104000 








HLT 




007354 


104400 








SCOPE 




007356 


012700 


1 7 7770 






MOV 


#-10, %0 


007362 


122760 


000252 


016622 




CMPB 


#000252, A(0) 


007370 


001401 








BEQ 


.♦4 


007372 


104000 








HLT 




007374 


104400 








SCOPE 




007376 


012700 


000010 






MOV 


#10, X0 


007 4 02 


126027 


05.6622 


000125 




CMPB 


A(0) ,#000125 


027 410 


001401 








BEQ 


.+4 


007412 


104000 








HLT 




007414 


104400 








SCOPE 




007416 


012700 


000010 






MOV 


#10, X0 


007422 


122760 


000125 


016622 




CMPB 


#000125, A(0) 


7 4 3 


0014 01 








BEQ 


.♦4 


007432 


104000 








HLT 




007434 


104 4 








SCOPE 




7 4 3 6 


012 7 00 


177770 






MOV 


#-10, %0 


2 7 4 4 2 


12 6 6 


016622 


016622 




CMPB 


A(0) , A(0) 


/ 7 4 5 


0014 01 








BEQ 


. +4 


f 7 4 5 2 


10 4 








WLT 




7 4 5 4 


1 4 4 t l 








SCOPE 





1MINUS 10 TO REG 

i(A INDEX BY MINUS 10) TO #125252 

j COMPARE WITH INDEX FAILED 



I FOR INDEX 
IA INDEXED 



I INDEX 



PAL 



0074:,„ 
00746? 
0074 70 
0074 72 
007474 

2 07 4 7 6 
007502 
007506 
007514 
007516 
007520 

007522 
007530 
007532 
00753 4 

007536 
007542 
00 754 6 

007554 
007556 
007560 

007562 
007566 
007572 
007600 
007602 
007604 



V00& 

01 27 2 2 

001401 

10 4000. 
104 4 00 

012700 
012 7 01 
126061 
001401 
104000 
10 44 00 

126160 
001 4? 1 
104000 
1044 00 

012700 
012701 
126061 
001401 
104000 
104400 

012700 
012701 
126160 
0014P1 
10 4 00 
104400 



I*- FEB- 71 

0X6 622 016622 



177770 
000004 

016622 016622 



016622 016622 



177774 
000010 

016622 016622 



177774 
000010 

016622 016622 



13 s 06 PAGE 1-3101 

M-OV #*10-„X0 

C*PB A<0*),A<0 1 ) 

BE Q .+# 

HLT 
SCOPE 

MOV #-10, %0 

MOV #*4 , %1 

CMPB A(0) , A(l) 

BE Q ,+4 

HLT 
SCOPE 

CMPB A<1),A<0) 

BEQ ,*4 

HLT 

SCOPE 

MOV #-4,%0 

MOV #+10, XI 

CMPB A(0JtA(l> 

BEQ ,+4 

HIT 
SCOPE 

MOV #-4,X0 

MOV #10, XI 

CMPB A(l) , A<0) 

BEQ . ♦ 4 

HLT 
SCOPE 

J TEST MOVE INSTRUCTION FOR INDEX 



007606 
007612 
007620 
007626 
007630 
007632 

007634 
007640 
007646 
007654 
007656 
007660 

7 6 6? 
007666 
7 6 7 4 
00770? 
007 70 4 
H 7 7 6 



012700 
116067 
126727 
001401 
104000 
104400 

012700 
116067 
126727 
001401 
1040P0 
104400 

1 2 "V? 

112760 
123727 
0014?! 
1*4 e 

1 1' 4 .4 ■? <) 



177770 

016622 007024 
007020 000252 



000010 

016622 006776 
206772 000125 



177770 
125252 
016634 



016644 
125252 



MOV 

MOVB 

CMPB 

BEQ 

HLT 

SCOPE 

MOV 

MOVB 

CMPB 

BEQ 

HLT 

SCOPE 

MOV 

MOVB 

CMPB 

BEQ 

HLT 

SCOPE 



#-10, X0 
A (0) , TEMP 
TEMP, #000252 
. +4 



#■♦10. X0 
A ( 0) , TEMP 
TEMP, #00(3125 
. +4 



#-10, X0 

#125252, TEMP(0) 
»#C, #125252 
. +4 



PALXli 


V003 


1 4-FE9- 


71 


13 l 06 


PAGE 


1-31 


007710 


012700 


202010 






MOV 


#♦10, X0 


Z 7 7 1 4 


112760 


052525 


016644 




MOVB 


#052525, TEMP(0) 


007722 


123 72 7 


016654 


052525 




CMPB 


MTEMP + 10, #052525 


007730 


001401 








BEQ 


. +4 


£0 7 7 3? 


1040jf0 








HL T 




00773* 


104400 








SCOPE 












J TEST 


BIC INS 


truction for indexing 


SZ7736 


012767 


17 7 7 7 7 


006700 




MOV 


#-1 , TEMP 


2 7 7 4 4 


0127 


177773 






MOV 


#-10, X0 


007750 


146067 


016622 


006666 




BICB 


A(0) ,TEMP 


007756 


1-26727 


006662 


177525 




CMPB 


TEMP, #177525 


007764 


001401 








BEQ 


. +4 


007766 


104000 








HIT 




007770 


1044^0 








SCOPE 




007772 


012767 


177777 


006644 




MOV 


#-l,TEMP 


010000 


012700 


000.010 






MOV 


#10, X0 


010004 


14 606 7 


016622 


006632 




BICB 


A(0) » TEMP 


010012 


126727 


006626 


007652 




CMPB 


TEMP, #007652 


010020 


001401 








BEQ 


. *4 


010022 


104000 








HL T 




010024 


104400 








SCOPE 




01002 6 


012737 


177777 


016654 




MOV 


#-l.*#TEMP*10 


010034 


012700 


000010 






MOV 


#10, X0 


010040 


142760 


125252 


016644 




BICB 


#125252, TEMP(0) 


010046 


123727 


016654 


002525 




CMPB 


G»#TEMPn0,#2525 


010054 


001401 








BEQ 


. +4 


010056 


104000 








HL T 




010060 


104 400 








SCOPE 




010062 


012700 


177770 






MOV 


#-10, X0 


010066 


012767 


177777 


006540 




MOV 


#-l,TEMP-10 


010074 


142767 


052525 


006532 




BICB 


#052525, TEMP-10 


010102 


126727 


006526 


125252 




CMPB 


TEMP-10, #125252 


010110 


001401 








BEQ 


.♦4 


010112 


104000 








HL T 




010114 


104400 








SCOPE 












J TEST 


UNARYS 


INDEXED 


Z10116 


012 7 37 


17 7 7 7 7 


016644 




MOV 


#-1 ,*#TEMP 


010124 


012700 


177770 






MOV 


#-10, X0 


010130 


105060 


016654 






CLRB 


0(0) 


010134 


105737 


016 6 4 4 






TSTB 


e#TEMP 


010140 


001401 








BEQ 


. +4 


010142 


104000 








HL T 




01014 4 


104400 








SCOPE 




1 1 4 6 


012737 


177777 


016644 




MOV 


*-l ,P#TEMP 


01015 4 


012 7 


177770 






MOV 


#-10, X3 


01016 


105060 


016 6 5 4 






CLRB 


P ( ) 


1016 4 


023 72 7 


016 6 4 4 


177400 




CMP 


»#TEMP , #177400 


1-0 17 2 


001401 








BEQ 


. +4 





1/ 0) 0! 7 
V w 10 O 


1 d-rra. 

X ^ " I.D* 


71 1 3 ! Pi A 

/X X w * )C/ u 


PAGE 1 


-32 


vizi . 


104,000 






HLT 




f7 1 DM 7 A 
<C 1 It 1 / u 


1 PI 4 4 (7 f 
X v " " It -6 






SCOPE 




t5 1 16 c 10 6 


PI 1 2 7 7 7 


17 7 7 7 7 


? 1 6 6 4 4 


MOV 


#«-l>t>#TEMP 


V 1 Ol 9 (7 A 
(f 1 10 if IS 


a 1 9 7 r? pi 


"77771 




MOV 


# - 7 » %0 


V 1 & 9 1 2 


1 i?. Is Ol A M 
X K- J v o 


[7 1 A A S 4 

t ^ -J D > ^ 




clrr 


0(0) 


kO 1 IC iC 1 " 


02 3 7 2 7 


7 1 A A 4 4 

t i V? M ** 


01 C 7 7 7 7 

i0 16 £ O ' 


CMP 


(8#TFMP i #000377 


210P24 


001401 






BEQ 


. + 4 


010226 


104000 






HLT 




17 1 0! 9 "X Ol 
I0 1 \u C 10 


1 Pi 4 4 (7 51 
X & " " 16 io 






SCOPE 




CM PI?7P 


012737 


17 7 7 7 7 


016 6 4 4 


MOV 


#-1 i @#temp 


(7 1 Ol 9 d Ol 

10 X 10 e *r lo 


01 1 9 7 PI 31 


0! 01 l7 Ol 1 01 
16 10 c. B X 16 




MOV 


#+10 , %0 


(7 1 CI 9 4 4 
iO J. t) C *» *♦ 


1 Pi PI A PI 
X K* -*i IO D IO 


0i 1 A A 7 4 

I6 X ^ O w ^ 




TL RR 


C ( ) 


'/ 1 (7. 9 K Ol 
£ 1 ^ C 5 "3 


1 Pl*i 7 7 7 


0« 1 A A 4 4 
IC X O O *♦ *t 






t?#TEMP 


010254 


001:401 






BEQ 


. +4 


010256 


104000 






HLT 




01 1 PI 9 A 01 


1 4 4 Pi PI 






SCOPE 




ffl 1 PI ? A P 


012I737 


177777 


016644 


MOV 


#-1 # »#TEMP 


(3 1 Ol 9 7 Ol 
X 10 <£ IV 


01 1 9 ; 7 Ol PI 
KJ X <C / IO IO 


1 7 7 7 7 0! 




MOV 


#-10 » X0 


(7 1 01 9 7 4 
16 X If c / ■* 


1 0-51 API 
x v x u it 1 


016654 




COMB 


D ( ) 


rn 1 01 "X 01 (71 
10 X 10 O 10 It) 


1 057 7 7 


016 6 4 4 




TS TB 


9#TEMP 


010304 


001401 






BEQ 


.+4 


010306 


104000 






HLT 




(7 1 011*1 (7 
1c X » 1 V 


1 P! 4 4 (7 PI 
1 K/ *t f 10 10 






^ r o p f 




010"? 1 ? 


012 737 


177777 


016644 


MOV 


#-1 , >9#TEMP 


011 01 9 (71 

a x v o c io 


fl 1 ? 7 P 1 PI 


pi pi pi pi 1 pi 

w lt> It* I6 X lO 




MOV 


#10 » %0 


(7 1 01 1 9 4 
10 X 10 (£ *♦ 


1 -5 1 A IA 

X *•> X O 16 


P1 1 6 A ^ 4 

V X ^ O w " 




COMB 


C ( ) 


Ol 1 Ol 7. 7 Ol 
IO X B O O IO 


105 73 7 


016 64 4 




TSTB 


p#temp 


010334 


001401 






BEQ 


. + 4 


010336 


104000 






HLT 




(7 1 Ol 7 A 01 
13 X 1(3 O I 10 


1 PI 4 4 Ol PI 
X IO *t *t io io 






SCOPE! 




01034 2 


01273 7 


177777 


016644 


MOV 


#-1 » t?#TEMP 


(7 1 0| 7 S Ol 
C i t' O 3 I 1 


1 ? 7 PI 


1 7777P) 




MOV 


#-10, %0 


(7 1 ol '-m 4 

10 X 10 O 9 t 


1 5 ? A pi 

X C V lu 


P1 1 6 A 5 4 
1 1 y u ^ 4 




I NCB 


0(0) 


(7 1 Ol 7 A (7 
(OX K> l£ 


1 Pi 5 7 7 7 


Pi 1 A A 4 4 




TSTB 


t?#TEMP 


(7 1 Ol 7 A 4 
lO X 10 ** 


Ol 1 4 P1 1 
«3 » X *•> IO X 






BEQ 


. +4 


Ol 1 0! 7 A A 
10 X IO O O O 








HLT 




(7 1 Ol 7 7 PI 


a 2 3 7 P 7 


016 6 4 4 


17 7 4 00 


CMP 


S»#TEMP , #177400 


010376 


001401 






BEQ 


.♦4 


010400 


104000 






HLT 




(7 1 Ol 4 Ol 9 
15 X 10 ** 10 C. 


1 P) 4 4 CI PI 

X f ' " t.' It/ 






scope: 




■7 1 Ol 4 Ol 4 
16 X £ " IO ~ 


1 2 7 7 


177777 


016644 


MOV 


#<-l , t?#TEMP 


'* 1 (7/11 9 
X lo *♦ 1 d 


01 1 9 7 a Pi 
O 1 C / It 1 10 


£? (71 171 0" 1 2! 
16 10 16 16 X 16 




MOV 


#+10 . %0 


Ic X t- "i X O 


1 PI S 9 A ul 
X «v J C O 16 


PI 1 A A 4 




I NCB 


C ( ) 


'> 1 Ol 4 9 9 


1 PI 65 7 7 7 


Pi 1 A A 4 4 




TSTB 


p#temp 


010426 


001401 






BEQ 


. +4 


010*3? 


104000 






HLT 




1 4 3 2 


1044P0 






SCOPE 




C10434 


012737 


'3 1 : ? 1 


£10644 


MOV 


#1 , (?#TEMP 



P ALX11 


V003 


14-FEB- 


71 13*06 


PAGE 1 


-33 


010442 


012700 


177770 




MOV 


At ft f% ftV 

«-10 # %0 


010446 


105360 


016654 




DECB 


0(0) 


010452 


105737 


016644 




TSTB 


mtemp 


010456 


001401 






BEQ 


t ♦ 4 


010460 


104020 






hlt 




010462 


1044^ 






SCOPE 




010464 


012737 


000001 


016644 


MOV 


#1 # 3#TEMP 


010472 


0127^0 


000010 




MOV 


#10 i X0 


010476 


105360 


016634 




DECB 


C ( ) 


010502 


105737 


016644 




TSTB 


p#temp 


010506 


0014 01 






BEQ 


, + 4 


010510 


104000 






HL T 




010512 


104400 






SCOPE 




010514 


012737 


000001 


016644 


MOV 


#1 » 9#TEMP 


010522 


012700 


177770 




MOV 


#-10 , %0 


010526 


105460 


016654 




NEGB 


0(0) 


010532 


023727 


016644 


000377 


CMP 


&#TEMP » #377 


010540 


001401 






BEQ 


. +4 


010542 


104000 






ML T 




010544 


104400 






SCOPE 




010546 


012737 


000001 


016644 


MOV 


#1 > ##TEMP 


010554 


012700 


000010 




MOV 


#♦10, %0 


010560 


105460 


016634 




NEGB 


C ( ) 


010564 


023727 


01664 4 


000377 


CMP 


• #TEMP # #377 


010572 


001401 






BEQ 


, +4 


010574 


104000 






HLT 




010576 


104400 






SCOPE 




010600 


012737 


177777 


016644 


MOV 


#-1 # ^#TEMP 


010606 


012700 


177770 




MOV 


#-10 # X0 


010612 


000261 






SEC 




010614 


105560 


016654 




AOCB 


D < ) 


010620 


023727 


016644 


177400 


CMP 


P#TEMP » #1 77< 


010626 


001401 






BEQ 


i *4 


010630 


104000 






HLT 




010632 


104402 






SCOPE 




010634 


012737 


17 7 7 77 


016644 


MOV 


#-1 i *#temp 


010642 


012700 


000010 




MOV 


#♦10 , X0 


010646 


000261 






SEC 




010650 


105560 


016634 




ADCB 


C ( ) 


010654 


023727 


016644 


177400 


CMP 


S#TEMP # #177' 


010662 


001401 






BEQ 


• ♦ 4 


010664 


104000 






hlt 




010666 


10 4 4 00 






SCOPE 




010670 


012737 


300401 


016644 


MOV 


jx A ft 4 AMTTUn 

#401 , P#TEMr 


010676 


012 7 3 


17 7 7 71 




MOV 


#-7 , %0 


010702 


0002sl 






SEC 




010704 


10 5 6*:? 


F16654 




SBCB 


0(0) 


010 710 


022 7 3 7 


.? ^ P 1 


016644 


CMP 


#1 » P # T E M P 



PAL*(^% V003 
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010716 


001401 




BEQ 


. + 4 


010720 


104 003 




ML T 




010722 


10 4400 




SCOPE 




010724 


012737 


00F001 016644 


MOV 


#1 1 (»#TEMP 


010732 


012700 


00^010 


MOV 


#+10 , %0 


010736 


000261 




SEC 




010 7 4 


1056 60 


016634 


SBCB 


C ( ) 


010744 


005737 


016644 


TST 


G»#TEMP 


010750 


001401 




BEQ 


. +4 


010752 


10 4000 




HLT 




010754 


104400 




SCOPE 





010756 
010764 
010766 



123727 
001401 
104000 



010770 104400 

010772 123727 

011000 001401 

011002 104I000 

011204 104400 



016612 000252 



016613 000252 



;TEST INDIRECT ADDRESSING 
; TEST COMPARE INSTRUCTION 

CMPB $>#B, #000252 



BEQ 
HLT 
SCOPE 

CMPB 
BEQ 
HLT 
SCOPE 



,+4 



<*#B + 1,#252 
.+4 



011006 
011014 
011016 
011020 

011022 
011030 
011032 
011034 



011036 
011042 
011046 
011050 
011052 

011054 
011062 
011070 
011072 
011074 

011076 
011104 
011112 
011114 
011116 



122737 
001401 
104000 
104400 

123737 
0014 01 
104,000 
104400 



113700 
12217 00 
001401 
104000 
10 4 : 400 

112737 
1 2 6'7 3 7 
001401 
104 00 
104 : 4 0k) 

113 , 737 
126737 
0014 ?1 
1040/0 
1 4 4 p 



125252 016612 



016612 016612 



CMPB 
BEQ 
HLT 
SCOPE 

CMPB 
BEQ 
HLT 
SCOPE 



{TEST MOVE INSTRUCTIONS 



Dfl-25'252, »WB 
.+4 



9#B, 
.+4 



016612 
000252 



125252 
005524 



016612 
005502 



016644 
016644 



016634 
016634 



MOVB 

CMPB 

BEQ 

HLT 

SCOPE 

MOVB 

CMPB 

BEQ 

HLT 

SCOPE 

MOVB 
CMPB 
BEQ 
HLT 

SCOPE 



e>#B # %0 

#000252 , %0 
. + 4 



#125252, 9b#TEMP 

B">#TEMP 

.+4 



9#B,e#c 

B»P#C 
. +4 



PALX11 V003 



14-FEB-71 
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)TEST UNARYS INDIRECT 



011120 
011126 
011132 
011140 
011142 
011144 

011146 
011154 
011160 
011166 
011170 
011172 

011174 
011202 
011206 
011214 
011216 
011220 

011222 
011226 
011232 
011240 
011242 
011244 

011246 
011252 
011256 
011264 
011266 
011270 

011272 
011276 
011304 
011310 
011316 
011320 
011322 



011324 
011332 
011334 
011336 

011340 
e 1 1 3 4 6 
011350 



012737 
105037 
023727 
001*01 
1040K0 
104400 

012737 
105137 
022737 
001401 
104000 
104400 

012737 
105137 
022737 
001401 
104000 
104400 

005037 
105237 
022737 
001401 
104000 
104400 

005037 
105377 
023727 
001401 
104000 
104400 

005037 
112737 
105437 
022737 
001401 
104000 
10 4 4 



127727 
001401 
104 
10 4 4 01? 

122 7 7 7 
001 4 iU 
104000 



177777 016644 
016644 

016644 177400 



125252 016644 
016644 

125125 016644 



125252 016644 
016645 

052652 016644 



016644 
016645 

000400 016644 



016644 
005370 

016644 000377 



016644 

000001 

016645 
177420 



016645 



016644 



MOV 

CLRB 

CMP 

BEO 

ML T 

SCOPE 

MOV 

COMB 

CMP 

BEQ 

HI T 

SCOPE 

MOV 

COMB 

CMP 

BEQ 

HLT 

SCOPE 

CLR 

INCB 

CMP 

BEQ 

HLT 

SCOPE 

CLR 

DECB 

CMP 

BEQ 

HLT 

SCOPE 

CLR 

MOVB 

NEGB 

CMP 

BEQ 

HLT 

SCOPE 



#-1 ,9#TEMP 
9#TEMP 

9#TEMP» #177400 
.♦4 



3125252 , MTEMP 
fr#TEMP 

#125125 ,»#TEMP 
, +4 



#125252, P#TEMP 
MTEMP + 1 
#052652, *#TEMP 

.4.4 



##TEMP 
»#TEMP+i 
#400,*#TEMP 
.♦4 



MTEMP 
?TEMP+2 
*#TEMP»#377 
.♦4 



(MTEMP 
#1#»#TEMP*1 
*»#TEMP*1 
#177400 , MTEMP 
.♦4 



?05~64 125252 



125252 005246 



j TEST INDIRECT ADDRESSING KITH INDEXING 
j TEST COMPARE INSTRUCTION 

CMPB 3B + 2, #125252 

BEQ ,+4 

HLT 

SCOPE 



CMPB 

BEQ 

HLT 



#125252, #B+2 
. +4 



PAL 



V003 



01135^ 124400 



P11354 
211362 
011364 
£ 1 1 3 6 6 



£11370 
011374 
011400 
011402 
011404 

011406 
011414 
011422 
011424 
011426 

011430 

011436 
011444 

011446 

011450 



211452 
011456 
011462 
011466 
011470 
011472 

011474 
011502 
011510 
011516 
011520 
011522 

011524 
011532 
011540 
011546 
011550 
011552 



C11554 
P11562 
2 11566 
115 7 2 
;.' 1 1 5 7 4 
£■11576 



12 7:7 7 7 
0014/1 

1040k?tf 
1 4 4 £ t 



117700 
122700 
001401 
104000 
104400 

112777 
126737 
0014 01 
104000 
104400 

117777 
126737 
0'0"1401 
104000 
104430 



012700 
147700 
120027 
001401 
104000 
104400 

012737 
142777 
122737 
001401 
104000 
104400 

012737 
147777 
126737 
001401 
104000 
104400 



012737 
105077 
J.05737 
0014^1 
104000 
1 4 4 k 1 



14-FEB-71 



005?34 005232 



177777 
005132 
052525 



177777 
125252 
052525 



177777 
005056 
005F66 



177777 
005060 
Z16644 



13:06 PAGE 1-36 
SCOPE 

CMPB S»B + 2,S»B + 2 
BE Q ,+4 

HLT 
SCOPE 

; TEST MOVE INSTRUCTIONS 



005220 
125252 



125252 005232 
005172 016644 



005160 005200 
005150 016634 



MOVB 
CMPB 
BEQ 
ML T 
SCOPE 

MOVB 

CMPB 

BEQ 

HLT 

SCOPE 

MOVB 

CMPB 

BEQ 

HLT 

SCOPE 



PB+2,%0 
#125252, %0 
.+4 



#125252, PTEMP+2 

B#e#TEMp 

.+4 



• B*2,t»C + 2 

B»*#C 
.♦4 



J TEST BIC INSTRUCTION INDIRECT WITH INDEXING 



016644 
005136 
016644 



016634 
005076 
016634 



MOV 

BICB 

CMPB 

BEQ 

HLT 

SCOPE 

MOV 

BICB 

CMPB 

BEQ 

HLT 

SCOPE 

MOV 

BICB 

CMPB 

BEQ 

HLT 

SCOPE 



#-l,%0 
»B+2,%0 
%$, #52525 
.+4 



#-l,3#TEMP 
#125252, <»TEMP*2 
#5252 5, 9# TEMP 



,+4 



#-l,*#C 

•B+2,*C+2 

A*10,*#C 
.+4 



; T E S T UNARYS INDIRECT WITH INDEXING 



016644 



MOV 

CLRB 

TSTB 

BEQ 

HLT 

SCOPE 



#-1 ,P#TEMP 
STEMP+2 
9#TEMP 
. +4 



PALX11 V-003 



14-FEB-71 



13*06 PAGE 1-37 



011600 
011606 
011612 
t'11620 
211622 
1 1 6 2 * 

011626 
011632 
011636 
011644 
011646 
011650 

011652 
011656 
011662 
011670 
011672 
011674 

011676 
011704 
011710 
011716 
011720 
011722 



012737 
105177 
122737 
301401 
104000 
104 4 00 

005037 
105277 
122737 
001401 
104000 
104400 

005037 
105377 
123727 
001401 
104000 
104400 

012737 
105477 
122737 
001401 
104000 
104400 



125252 016644 
005034 

052525 016644 



016644 
005010 

000001 016644 



016644 
004764 

016644 177777 



000001 016644 
004736 

177777 016644 



MOV 

CO^B 

CMPB 

BE3 

HL T 

SCOPE 

CLR 

INCB 

CMPB 

BEQ 

HLT 

SCOPE 

CLR 

DECB 

CMPB 

BEQ 

HLT 

SCOPE 

MOV 

NEGB 

CMPB 

BEQ 

HLT 

SCOPE 



#125252. MTEMP 
»TEMP+2 

#052525, »#TEMP 
. +4 



»#TEMP 
STEMP+2 
#l,fr#TEMP 
. +4 



9#TEMP 
frTEMP+2 
•#TEMP»#-1 
.+4 



#1,$#TEMP 
PTEMP+2 
#-1 ,e»#TEMP 
. + 4 



011724 
011732 
011734 
011740 
011746 
011750 
011752 
011756 
011760 
011762 

011764 
011772 
01 17 7 4 
01200S 
1 2 e P 4 
012006 
012010 



012712 
012 016 
?12?2* 
:■: 1 2 : 2 & 
12 3.'' 



012737 
000261 
105577 
022737 
001401 
104000 
105737 
001401 
104000 
104400 

012737 
000261 
105377 
005737 
001401 

1040^0 
10 4 4 



012700 
127027 

001601 
10 4 
1 e 4 4 J 



177777 016644 
004706 

1774-0$ -01664 4 



016644 



000001 016644 

004646 
016644 



• -liMTEMP 
*TEMP+2 

#177400, *#TEMP 
. +4 

9#TEMP 
.+4 



#1.9#TEMP 

»TEMP+2 
»#TEMP 
. *4 



MOV 

SEC 

ADCB 

CMP 

BEQ 

HLT 

TSTB 

BEQ 

HLT 

SCOPE 

MOV 

SEC 

DECB 

TST 

BEQ 

HLT 

SCOPE 



J T E S T Of COMBINED INDEXING AND INDIRECT 



177772 

016622 125252 



*OV 
CMPB 

B.E-Q 
^L T 
SC-OPf 



#-6,%0 

9A ( ) ,#125252 
. *4 



PADf^N V003 



14-FEB-71 13»06 PAGE 1-38 



012032 


012700 


177772 




MOV 


#-6,X0 


012036 


122770 


125252 


016622 


cmpb 


# 1 c 5 2 c , 9 A ( 


012044 


0014 01 






BL U 




K12046 


1 4 f> 






til T 




£12050 








SCOPE 




012052 


012 700 


177772 




MOV 


#-6,%0 


012056 


012 7^1 


000002 




MOV 


#+2, XI 


012062 


127071 


016622 


016622 


CMPB 


• A<0) i»A(l) 


012070 


Z01471 






BEQ 


,♦4 


012072 


104200 






HLT 




012074 


104400 






SCOPE 












» T E S T BIC INSTRUCTION 


012076 


012700 


000006 




MOV 


#*6,%0 


012102 


012767 


177777 


004534 


MOV 


#-1 , TEMP 


012110 


147067 


016622 


004526 


BICB 


PA<0) , TEMP 


012116 


122767 


125252 


004520 


CMPB 


#125252 , TEMP 


012124 


001401 






BEQ 


• + 4 


012126 


104000 






HLT 




012130 


104400 






SCOPE 




012132 


012/00 


* "7 7 7 7 O 

1 / / 7 7 <£ 




MOV 


#-6,%0 


012136 


012737 


177777 


016634 


MOV 


#-1 , 3#C 


012144 


142770 


125252 


016644 


B I CB 


#125252 , SiTEMf 


012152 


123727 


016634 


000125 


CMPB 


j»#C»#000125 


012160 


001401 






BEQ 


. +4 


012162 


104000 






HUT 




012164 


104400 






SCOPE 




012166 


012700 


016614 




MOV 


#B + 2 # %0 


012172 


023067 


004414 




CMP 


* ( > + » B 


■012X76 


00i40i 






BEQ 




012200 








ill T 

HLT 




012202 


104400 






SCOPE 




012204 


012700 


016616 




MOV 


#B+4 , X0 


012210 


025067 


004376 




CMP 


• - ( ) » B 


012214 


001401 






BEQ 


.♦4 


012216 


104000 






HLT 




012220 


104 400 






SCOPE 




012222 


012700 


016616 




MOV 


#B+4, X0 


012226 


125067 


004360 




CMPB 


S-(0) 


012232 


00i40i 






BEQ 


. *4 


012234 


104000 






HLT 




1 2 ?. 3 6 


104 4 00 






SCOPE 




1 c d 4 


fA 1 7 ra fJI 
1 <£ / W 


y 1 O ** It) 




MOV 


#C + 4 , X0 


012244 


012737 


177777 


016634 


MOV 


#-lf ##C 


012252 


105050 






CL«B 


9- ( ) 


012254 


2 3 7 2 7 


?16634 


177400 


CMP 


MC , #177400 


012262 


001401 






BEQ 


. + 4 


(d 1 2 2 6 4 


10 4 d 






HLT 





JAODRESS OF ADDRESS OF B 



PALX11 



V003 



14-FEB-71 13 : 06 PAGE 1-39 



012266 


104400 








SCOPE 




212270 


012737 


177777 


016634 




MOV 


#-l,8>#C 


£12276 


012700 


177772 






MOV 


#.-6,%0 


?12302 


012701 


177772 






MOV 


#-6, XI 


£12306 


1 4 7 } i 


016622 


016644 




BICB 


9A(0) ,S»TEMP(1 ) 


012314 


022737 


177525 


016634 




CMP 


#177525, MC 


012322 


001401 








BEQ 


.+4 


012324 


10 4 000 








Hl_T 




012326 


104400 








SCOPE 












• T C" C T 

5 TLST 


THAT R0 


IS NOT DESTROYED 


012330 


012700 


052525 






MOV 


#52525, X0 










{TEST 


JSR INSTRUCTION 


012334 


004767 


000002 






JSR 


X7, TJSR2 


012340 


000405 






TJSRI: 


! BR 


T JSR3 


012342 


121627 


012340 




TJSR2: 


: CMPB 


&%6 , #T JSR1 


012346 


001401 








BEQ 


,♦4 


012350 


•4 (51 A n n ft 
1 \0 *♦ \Q V) V 








HL.T 




012352 


000207 








RTS 


X7 


012354 


104400 






TJSR3: 


: SCOPE 




012356 


000257 








CCC 




012360 


004717 








JSR 


X7» PX7 


012362 


121627 


012362 






CMPB 


• X6 # #T JSR3 + 6 


012366 


001401 








BEQ 


t *4 


012370 


104000 








HLT 




012372 


0B3/26 








TST 


( 6 ) + 


012374 


104400 








SCOPE 












» TEST 


NESTED 


SUBROUT I NES 


012376 


000257 








CCC 




012400 


004767 


004052 






JSR 


%7 f SUBR6 


012404 


100401 








BM I 




012406 


104000 








HLT 




012410 


001401 








BEQ 


. +4 


012412 


104000 








HLT 




012414 


102401 








B VS 


• + 4 


012416 


104000 








u 1 T 

HL T 




012420 


103401 








BCS 


.+4 


012422 


104000 








HLT 




012424 


104.400 








SCOPE 












{TEST 


ROTATE 


ODD BYTE 


012426 


104400 








SCOPE 




012430 


000257 








CCC 




?12432 


012767 


123456 


004204 




MOV 


#123456. TEMP 


t 1 2 4 4 


106067 


004201 






RORB 


TEMP+1 


£12 4 4 4 


103401 








BCS 


. +4 


? 1 2 4 4 6 


104000 








HLT 




01 2453 


102401 








BVS 


. +4 


?12452 


104000 








HLT 




012 4 5 4 


022767 


051456 


004162 




CMP 


#051456, TEMP 


012462 


001401 








BEQ 


. +4 


P12464 


10 4 000 








HLT 




,""12466 


10 4 4^0 








SCOPE 





BY FALSE SELECTION 
{THIS IS CHECK LATER IN PROGRAM 



{PLACE PC ON STACK 

{RETURN HERE ON RTS %19 

J CHECK FOR CORRECT PC ON STACK 

{ INCORRECT PC ON STACK 

J RETURN TO IMST AFTER JSR 



{INSTRUCTION UNDER TEST 
{TEST THE STACK 



IPC OF JSR DID NOT GO TO STACK 
{REPOSITION THE STACK 



{CLEAR CONDITION CODES 

{JSR OR RTS FAILED 

{JSR OR RTS FAILED 

JJSR OR RTS FAILED 

{JSR OR RTS FAILED 

{CLEAR "C" 
{ROTATE ODD BYTE 
JC NOT SET 
JV NOT SET 

{ROTATE FAILED 





^ V003 


14-FEB- 


71 13*06 


PAGE 1- 


40* 






£12470 


0002 7 7 






scc 




)SET C 




012472 


012767 


123456 


00 414 4 


MOV 


#123456 , TEMP 






012500 


106267 


004141 




rorb 


TEMP+1 






C» 1 ? 5 Q. 4 

t, X C J fj ^ 


1 3 4 '/ 1 






BCS 


. +4 






'J '\ ✓ ^ G* ft 


1 4 






HL 7 




J C NOT 


SET 


012 513 


1 2 1 






BVC 


, +4 






012512 


104000 






HL T 




J V NOT 


CLEARED 


(J 1 25 1 4 


022767 


151456 


004122 


CMP 


#151456, TEMP 






212522 


0B1401 






BEQ 


, +4 






012524 


104000 






HL T 




} ROTATE 


FAILED 


£ X C J c. u 


1 4 4 P Vi 

X t- ^ ~ 16 K- 






SCOPE 








012530 


000257 






ccc 








!? 1 253? 

16 X C J \j C 


012767 


123456 


00 4104 


MOV 


#123456, TEMP 






012540 


106167 


004101 




ROLB 


TEMP+1 






£- X £- *t T 


103401 






BCS 


. +4 






0! 1 ? 5 4 6 

1£I 1 t J •! U 


104000 






HLT 




1 C NOT 


SET 


012550 


102401 






BVS 








012552 


104000 






HLT 




1 V NOT 


SET 


CM ?5S4 

]£j X C ^ J ^ 


022767 


047056 


004062 

f 1W ~ )C/ u t- 


CMP 


#047 05 6, TEMP 






012562 


001401 






BEQ 








012564 


104000 






HLT 




1 ROTATE 


BYTE FAILED 


!£ X C V o u 


1 04400 






SCOPE 








012570 


000277 






sec 




1SET c 




012572 


012767 


123456 


004044 


MOV 


#123456 , TEMP 






012600 

t> >X I— U f 1/ 


106167 


004041 




ROLB 


TEMP+1 






012604 


103401 






BCS 


. *4 








104000 

J, *J ~ KJ KJ V 






HLT 




1 C NOT 


SET 


012610 


102401 






BVS 


. + 4 






ft 1 2 ft 1 2 


104000 






HLT 




1 V NOT 


SET 


0! 1 2 ft 1 4 


022767 


047456 


004022 


CMP 


#047456 , TEMP 






012622 


001401 






BEQ 


.♦4 






012624 


104000 






HLT 




IROTATE 


ODD BYTE FAILED 


P1 1 2 ft ? ft 
Citato 


1 04400 






SCOPE 








0126 30 


000257 






CCC 




1 CLEAR 


C 


012632 


012767 


17 7777 


004 00 4 


MOV 


#-1 , TEMP 






012640 


106267 


004001 




ASRB 


TEMP+1 






r?i 1 ? A 4 4 


1034 01 

i W ~ t- 1 i 






BCS 


. +4 






P 1 2 ft 4 6 

£. X C U *r U 


1 4 $ 

1/ ~T L/ %J 






HLT 




I C NOT 


SET 


c* 1 2 ft 5 

t <i L U ^ P 


102001 






BVC 


. +4 






2! 1 2 ft R> 2 
c 1 X £ O 2 £ 


1 4 






HL T 




J V NOT 


CLEARED 


c* 1 2 ft*; 4 


026727 


003764 


177777 


CMP 


TEMP , #-l 






012662 


001401 






BEQ 


.+4 






012664 


104000 






HLT 




\ SH I F T 


FAILED 


C 1 2 ft ft 6 

i. X C U U u 


10^400 






SCOPE 








012670 


00027 7 






sec 








01267? 


012767 


17 777 7 


003744 


MOV 


#-1 , TEMp 






F 1 2 7 


106367 


T03741 




ASLB 


TEMP+1 






012704 


1034^1 






BCS 








P12706 


10 4000 






HLT 




JC NOT 


SET 


e 1 2 7 1 


102001 






BVC 


. +4 







PALX11 


V003 


14-FEB- 


71 


13106 


PAGE 1" 


A 4 

41 




1212712 


104000 








Hl_T 




IV NOT CLEARED 


£12714 


026727 


003724 


177377 




CMP 


TEMP, #177377 




012722 


001401 








BEQ 


.+4 




012724 


104000 








HLT 




JSHIFT BYTE FAILED 


£12 726 


104 400 








SCOPE 














J TEST 


COMBINATION OF N, C AND V 














. MACR 


TNCV 














BPL 


. +12 














BCC 


, +20 


12 = 1 












BVC 


, +30 


J 2 = 1 , C = l 












HLT 




)2 = C. BUT V»l 












BR 


.♦24 














BCC 


, +16 


? 2 = 












BVS 


. +20 


) 2 = 0, C = l 












HLT 




12 NOT EQUAL C. V«l 












BR 


,♦14 














BVS 


,♦12 


12 = 1, C = 












HLT 




12 NOT EQUAL C» V»l 












BR 


.♦6 














BVC 


.+4 


12=0. C=0 












HLT 




lZ = C. BUT V«l 












SCOPE 
















,ENDM 






012730 


005037 


216420 






CLR 


•#ICOUNT 


1NO ITERATION 










; TEST 


ALL COMBINATIONS OF NUMBERS 


WITH COMPARE INSTRUCTION 


012734 


005000 






COMPAR! CLR 


X0 


UNIT X0 


012736 


005001 








CLR 


XI 


UNIT XI 


212740 


020001 






CMPi: 


CMP 


X0#X1 


J ARE THE EQUAL 


012742 


001401 








BEQ 


.♦4 




012744 


104000 








HLT 




|R0 AND Rl DID NOT COMPARE 


012746 


020027 


177777 






CMP 


X0,#-1 


1 AT UPPER LIMIT 


012752 


001403 








BEQ 


CMP2 


1YES EXIT 


012754 


005200 








INC 


X0 


1 INCREMENT TO NEXT NUMBER 


012756 


005201 








INC 


XI 




012760 


000767 








BR 


CMPI 




012762 


104400 






CMP2 : 


SCOPE 














» TEST 


ROTAT ING 


ALL NUMBERS 




012 764 


104400 








SCOPE 






012766 


012767 


177777 


000132 




MOV 


#-l.REFF 


1 INITIALIZE BASE NUMBER 


012774 


005267 


000126 




TSROT: 


INC 


REFF 


J INCREMENT NUMBER 


013000 


004767 


000012 






JSR 


X7 # ROTALL 


JGO TO COMPARE ROUTINE 


013004 


026727 


000116 


177777 




CMP 


REFF,#-1 


1 TEST ALL VALUES 


013012 


001370 








BNE 


TSROT 


1NO TEST THEM ALL 


013314 


000446 








BR 


TSRT2A 


IWE ARE. DONE 


013016 


016767 


000104 


000104 


ROTALL 


: MOV 


REFF, TEST 




013 02 4 


006067 


000100 






ROR 


TEST 




013030 


006067 


000074 






ROR 


TEST 




01303^ 


00606 7 


00 07 






ROR 


TEST 




0130 4 


006167 


000064 






ROL 


TEST 




,'1 3 7 4 4 


006167 


000060 






ROL 


TEST 




13 35,7 


306167 


000054 






ROL 


TEST 





TNCV 



■ 


V003 


14-rrR. 


71 

. ' X 


1 5 3 tJ 6 


P.AQE 1 


-4,2 


013 > -• 


100004 








BPL 


. +12 


/J J. U VJ > o 


1 030 5*7 








BCC 


, +20 


n> 1 3 Ol ft 01 


1 2 511 3 








BVC 


, +30 


C1 1 3 51 A? 

V? X *-* *J O £ 


10 4 00 








hlt 




51 1 3 51 ft 4 

y) j. ij iJ u ~ 


000 411 








BR 


, +24 


fey X O /J O U 


103006 








BCC 


. +16 


CM 3 7 


102407 








BVS 


. +20 


r A W 1U / C~ 


104000 








HLT 




0130 7 4 


000402 








BR 


, +14 


51 1 3 PI 7 A 

It; ' X w rj / vj 


1024 4 








BVS 


, +12 


51 1 3 1 51 51 

t' X *J J. XJ %J 


1 4 51 








HLT 




51 1 3 1 51 2 


0004 2 








BR 


, +6 




1 20 511 








BVC 


. +4 


511 11 PI ft 
lo J. o x <o \) 


1040510 

^ -V T If !cJ )£/ 








HLT 




<J> 1 3 1 1 PI 
fci X O J. 1 %> 


1 ft 4 4 MM 
X f 7? *t kv »y 








w r C. 




61 1 3 1 1 2 

JL 1 1 c 


02(5767 


000012 


00 006 




CMP 


TEST, REFT 


013120 


001401 








BEQ 


. +4 


51 1 3 1 ? 2 


104000 








HLT 




013124 


000207 








RTS 


%7 


013126 


000000 






REFF : 







M 1 "X -1 7 01 

1 vJ 1 J 10 


01 PI 01 01 01 01 
<0 v rfj i) VJ 10 






ttCt i 
I C. <J 1 • 









013126 








REFsREFF 










} TEST ROTATING 


BYTE EVEN/I 


511 31 39 


0127ft7 


177777 


177766 


TSRT2A ! 


MOV 


#«1 1 REFF 


51 1 31 4 51 


005267 


177762 




TSR0T2 : 


INC 


REFF 


0)131 44 


004 7 6 7 


000016 






JSR 


X7» ROTBE 


013150 


004767 


000122 






JSR 


X7.R0TB0 


013154 


022767 


mm 


1777 4 4 




CMP 


#-l,REFF 


oi 1 31 ft 9 


(S01 3ft6 








BNE 


TSR0T2 


011 3 1 A 4 


10 */ xj J 10 *^ 








BR 


R0TEN1 


01 1 3 1 ft ft 

«J i u 1 O U 


016767 


1 77734 


1 77734 


ROTBE: 


MOV 


REFF, TEST 


611 31 74 


1060ft7 


177730 






R0RB 


TEST 


013200 

KJ *W w £ «V f 


106067 


177724 






RORB 


TEST 


0139 04 


106067 


177720 






RORB 


TEST 


01 1 3 9 1 171 
10 X ^ c X 10 


1 6 1 ft 7 


177714 






ROLB 


TEST 


51 1 39 1 4 


106 1 ft7 


177710 






ROLB 


TEST 


511 3990 


10616 7 


177704 






ROLB 


TEST 












TNCV 




W1 3994 


1 0000 4 

V %J fj %J ~ 








BPL 


.+12 


5113996 


103007 








BCC 


.+20 


£»■ 1 3 9 3 51 

It,' x o c o ti 


102013 








BVC 


,+30 


PI 1 3 9 3 2 

K> 4 u C u C 


104000 








HLT 




PJ 1 3234 


000411 








BR 


.+24 


511 3 9 3ft 

&' J. O £ O U 


1030016 








BCC 


.+16 


hi 3 9 4 01 

V' X \J C " V 


1024517 








BVS 


.+20 


51 1 3 9 4 2 
ifj x \j c ^ c 


104000 

A " V XJ %J 








HLT 




P 1 3 9 4 4 

If! X o c *+ " 


01 4 CI 5 








BR 


.+14 


fl 1 3 2 4ft 


1024 4 








BVS 


•.♦12 


oi 1 3 p R pi 

/ X w £ ^ *J 


104000 








HLf 




rn 1 3 9 c; 9 

b X w C \J C- 


000 4 P2 








BR 


.+6 


«1 "7 O K 4 
t 1 1 u if J " 


10 20 01 








BVC 


.+4 


U 1 3 ? 5 6 


10 4 00 








HLT 




013 2 6 


104 4 00 








SCOPE 




013262 


026767 


177642 


177636 




CMP 


TEST. REFF 



J 2 = 1 

J 2 = 1. C-l 
I2=C, BUT V=l 

) 2 = 

12=0, C=l 

12 NOT EQUAL C. V=l 
12=1, C=0 

12 NOT EQUAL C. v»l 

J2=0, C=0 
I2=C, BUT V=l 



i INITIAL NOT EQUAL TO FINAL 



„L NUMBERS 



I ROTATE BYTE EVEN 



12 = 1 

12=1, C=l 
I2=C, BUT V=l 

12 = 

i2=e. c=i 

12 NOT EQUAL C. V=l 
12=1, C=0 

»2 NOT EQUAL C V=l 



12 = 0, Z - 
J2=C t BUT V=l 



PALX11 


V003 


14-FEB- 


71 


13106 


PAGE 1 


-43 






013270 


001401 








BEQ 


.♦4 






013272 


104000 








HLT 








013274 


00020 7 








RTS 


%7 






013276 


106067 


177627 




ROTBO ! 


RQRB 


TEST+1 




IROTATE BYTE ODD 


013302 


106067 


177623 






RORB 


TEST+1 






013306 


106067 


177 617 






RORB 


TEST+1 






013312 


106167 


177613 






ROLB 


TEST+1 






013316 


106167 


177607 






ROLB 


TEST+1 






013322 


106167 


177603 






ROLB 


TEST+1 
















TNCV 








013326 


100004 








BPL 


.♦12 






013330 


103007 








BCC 


,♦20 




12 = 1 


013332 


102013 








BVC 


, +30 




J2»l, c»1 


013334 


104000 








HLT 






iZ s C» BUT V*l 


013336 


000411 








BR 


.♦24 






013340 


103006 








BCC 


, +16 




j 2 = 


013342 


102407 








BVS 


. +20 




1 2 C » C«l 


013344 


104000 








HLT 






i Z NOT EQUAL C # V » 1 


013346 


000405 








BR 


.♦14 






013350 


102404 








BVS 


. + 12 




I 2 = 1 # C s 


013352 


104000 








HLT 






12 NOT EQUAL C# V=l 


013354 


000402 








BR 


.♦6 






013356 


102001 

■fc ~ u I/ W 4 








BVC 


, +4 




12*0, C = 


013360 


104000 








HLT 






IZ S C» BUT V«l 


ICJ <t w u U c. 


104400 








SCOPE 








013364 


026767 


177540 


177534 




CMP 


TEST,REFF 






013372 


001401 








BEQ 


, +4 






013374 


104000 








HLT 








013376 


000207 








RTS 


%7 






013400 


104400 






R0TEN1 I 


SCOPE 
















1 ADD AND SUBTRACT ALL NUMBERS AGAINST 


FIXED NUMBERS 










J A+B=C, 


C-AsBi 


BF SHOULD EQUAL 


BI 




013402 

Hj A. w "t YJ C 


011667 


000072 




TSTaRI t 


MOV 


*%6,NUMA 






013406 


012767 


000001 


177512 




MOV 


#1»REF 






013414 


005267 


177506 




ARITSTt 


INC 


REF 






01 3490 

YJ * O *t c. v 


004767 


00001 4 

v L L' ti i 1 






JSR 


X7 i ADSUB 






013424 


022767 


177777 


177474 




CMP 


#-l#REFF 






013432 


001370 








BNE 


ARITST 






013434 


000422 








BR 


AR I END 






013436 

tl A v 1 vj v 


104400 








SCOPE 








(7113440 


016767 


177462 


177462 


ADSUB: 


MOV 


REF, TEST 






013 4 4 6 


066767 


000026 


177454 




ADD 


NUMA, TEST 






013454 


166767 


000020 


1774 46 




SUB 


NUMA, TEST 






0134 fi? 

If * W t u t 


026767 


177440 


177440 




CMP 


REF, TEST 






1 3 4 7 

KJ 4. w "T / It/ 


001401 








BEQ 


. +4 






013472 


104000 








HLT 








013474 


104400 








SCOPE 








013476 


000207 








RTS 


%7 






013500 


000000 






NUMA : 











013502 


104400 






AR I END : 


SCOPE 
















JTEST COMPLIMENTING ALL NUMBERS 






013504 


005067 


313 4 






clr 


TEMP 


i BASE 


DATA 


013510 


00506 7 


003134 






clR 


TEMP+4 


J BASE 


REFERENCE 



f 


V 0,0 3 


14-FEB- 


71 


1,3 : 06 


PAGE 1 - 


44 


2 1 3; _ 


00:516 7 


203124 




T.COM : 


COM 


TEMP 


213520 


00536 7 


20 312 4 






DEC 


TEMP+4 


£13524 


02^6 76 7 


003114 


003116 




CMP 


TEMP , TEMP+4 


713532 


0014Q1 








BEQ 


. +4 


2 1 353 4 


104002 








HL.T 




' v J O U 


2 5 16/ 


•'23122 






COM 


TEMP 


-'13542 


02'526 / 


•23076 






INC 


TEMP 


2I354S 


001362 








BNE 


TCOM 


013550 


104 420 








SCOPE 












{ TEST 


COMB (EVEN BYTE) 


213552 


00506 7 


2 0306 6 






CL R 


TEMP 


013556 


005067 


003066 






CL R 


TEMP+4 


2 1 3 5 6 2 


10^167 


003056 




TC0M2 J 


COMB 


TEMP 


21356 6 


00536 7 


003056 






DEC 


TEMP+4 


2 1 3 5 7 2 


126767 


003046 


003050 




CMPB 


TEMP , TEMP + 4 


213 6 00 


001401 








BEQ 


. +4 


213 6 2 


104000 








HIT 




P13604 

til wui; ' 


10516 7 


003034 






COMB 


TEMP 


013610 


105267 


003030 






INCB 


TEMP 


013614 


001362 








BNE 


TC0M2 




104 4 








SCOPE 












J TEST 


COMB (ODD 


BYTE) 


013620 


005067 


203020 






CLR 


TEMP 


213624 


005067 


003020 

fc/ w W" w 






CLR 


TEMP+4 


213630 


105167 


003011 




TC0M3 : 


COMB 


TEMP+1 


£13634 


00^367 


003010 






DEC 


TEMP+4 


213640 


126767 


003001 


003002 




CMPB 


TEMP+1 , TEMP+4 


713646 

L A v U 1 U 


001401 








BEQ 


.+4 


Q 1 3 ft 5 

L 4 w U > V 


104000 








HLT 




013652 


10516 7 


002767 






COMB 


TEMP+1 


013656 


105267 


002763 






INCB 


TEMP+1 


013662 


003.362 








BNE 


TC0M3 


213664 

K> i. w V U ^ 


104 4 00 








SCOPE 












J TEST 


COMPARE ALL VALUE EVEN B 


1 3 6 6 6 

-L >j W V v 


005067 


002752 






CLR 


TEMP 


013672 


126 76 7 


002746 


00274 5 


TSCQMB 


: CMPB 


TEMP, TEMP+1 


013700 


001401 








BEQ 




(A 1 3 7 5) 2 


104000 








HLT 




013704 


002001 

y * fc u t 1 i 








BGE 


.+4 


1 3 7 6 


104000 








HLT 




013 710 


0034 01 








BLE 


. +4 


013 712 


104000 








HLT 




013714 


062767 


2 02 4 01 


002722 




ADD 


#401 , TEMP 


013722 


022767 


177777 


002714 




CMP 


#-l,TEMp 


0137 30 


001360 








BNE 


TSCOMB 


013 732 


104402 








SCOPE 




213 7 34 


012737 


?04000 


016420 




MOV 


#4000,<?#ICOUNT 


0137 4 2 


052737 


202340 


177776 




BIS 


#340,fr#STATUS 


213 7 50 


042 737 


2 00 3 4 


177776 




BIC 


#340,»#STATUS 


2 1 3 7 5 6 


052737 


2 0032 


177776 




BIS 


#300 , 9#STATUS 


213764 


042737 


200 3 00 


177776 




BIC 


#300.0#STATUS 


213 7 7 2 


052737 


2 00 2 4 


177776 




BIS 


#240, MSTATUS 



{COMPLIMENT DATA 

J DECREMENT REFERENCE 

{COMPARE 

; TEST 

{COMPLIMENT OR DECREMENT FAILED 

{INCREMENT AND TEST FCR DONE 
INOT FINISHED GO LOOP 



J BASE DATA 

i REFERENCE DATA 



{COMPARE 

{COMPLIMENT OR INCREMENT BYTE FAILED 



I BASE DATA 

i REFERENCE DATA 

IODD BYTE 



{COMPLIMENT BYTE FAILED 



TE WITH ODD 
J BASE VALUE 
{ COMPARE 

I COMPARE FAILED 

fV IS NOT = TO N 

(V IS SET 



PALX1 1 


V»«3o 




/ 1 


< 1 11)1 

1 ♦ (fl D 


d a 

r A ot. 


1 -4*; 


014000 


042737 


000240 


177776 




BIC 


#240,»#STATUS 


1314006 


052737 


000200 


177776 




BIS 


#200,9#STATUS 


014014 


042737 


000200 


177776 




BIC 


#200,MSTATUS 


014022 


052737 


000140 


177776 




BIS 


#140,*#STATUS 


014030 


042737 


P0Z140 


177776 




BIC 


#140,*#STATUS 


014036 


052737 


000100 


177776 




BIS 


#100,«#STATUS 


014044 


042737 


000100 


177776 




BIC 


#100,»#STATUS 


014052 


052737 


0004 


177776 




BIS 


#40,«#STATUS 


014060 


042737 


£00040 


177776 




BIC 


#40,"#STATUS 


014066 


4 & A A fl fX 

1 SC 4 4 








c r n d r 












5 TEST 


THAT A 


WAIT INSTRUCTION 










{TRACE 


T Q A D 

TnAr 




014070 


032 73 7 


000020 


177776 




BIT 


#20,*#STATUS 


014076 


001404 








BEQ 


WAIT3 


014100 


000001 








WAIT 




014102 


000001 








WAIT 




014104 


000001 








WAIT 




014106 


000001 








WAIT 




014110 


104400 






WAITS: 


SCOPE 




014112 


012 73 7 


000010 


016420 




u ft \l 

MOV 


wl 87 9 Pff i COUN ! 










; TEST 


TO SEE 


IF I/O DEVICES W! 


014120 


123727 


001224 


000377 




CMPB 


*#REG1,#377 


014126 


001404 








BEQ 


WAIT4 


014130 


000001 








WAIT 




014132 


000001 








WAIT 




014134 


000001 








WAIT 




014136 


000001 








WAIT 




014140 


104400 






WA I T4 : 


SCOPE 




014142 


012/37 


rti fli ^5 rti rts rti 


016420 




n U v 


m a tux a a * t c n 1 1 m ' 










ITCST 


SWAB 




014150 


012767 


000200 


176752 




MOV 


#0200. TEST 


014156 


000367 


176746 






SWAB 


TEST 


014162 


100001 








BPL 


.♦4 


014164 


104000 








HLT 




014166 


001401 








BEQ 


. ♦* 


014170 


104000 








HLT 




014172 


000367 


176732 






SWAB 


TEST 


014176 


100401 








BMI 


. *4 


014200 


104000 








HLT 




014202 


001001 








BNE 


. *4 


014204 


104000 








HLT 




014206 


104 400 








SCOPE 




014210 


005037 


016420 






CLR 


P#IC0UNT 



014214 
014220 
014224 
?14230 
£.14236 
014240 



005067 
005067 
000367 
02676? 
0014C1 
104*20 



176710 
176702 
176700 

176674 176670 



; test all combinations of swab 

clR test 

clR ref 

swaba: swab test 

cmp test, ref 

BEQ .*4 

HLT 



IS TERMINATED BY A 



J TEST OF TRACE BIT 

1 BRANCH IF NOT FOUND 

I TRACE SHOULD PASS US 

f THROUGH THE WAIT INSTRUCTION 



SELECTED 

I SELECTED DEVICES STORED IN REGl 
J BRANCH IF NO DEVICES SELECTED 
I INTERRUPTS WILL OCCUR 
J I F DEVICES ARE SELECTED 



J NUMBER UNDER TEST 
J REFERENCE NUMBER 
{OPERATION UNDER TEST 
J TEST SWAB INSTRUCTION 

ISWAB FAILED 



PAL 




71' 
014246 
Z14252 
014256 
S14260 
014262 



y003 

000367 
00526 7 
105267 
0013 62 
104 4 00 
012737 

000240 
177776 



14-FEB-71 

176662 
176654 
176653 



£04000 016420 



I3:g6 PAGE 1-46 



SWAB 

INC 

INCB 

BNE 

SCOPE 
MOV 



TEST 
REF 

TEST+1 
SW ABA 

#40.00, »#IC0UNT 



I INCREMENT REFERENCE NUMBER 
I INC TEST NUMBER 
JLOOP TILL DONE 



NOP=240 
CC=177776 

{MACRO FOR TESTING CONDITION CODES 













, MAC-R 


TSCC 




















BM I 


.+4 




















HL T 




IN 


IS 


NOT 


SET 












BVS 


. +4 




















HLT 




I V 


IS 


NOT 


SET 












BCS 


.+4 




















HLT 




JC 


IS 


NOT 


SET 












BEQ 


. +4 




















NLT 




iH 


IS 


NOT 


SET 












SCOPE 






















.ENDM 






















.MACR 


TCCC 




















BPL 


.♦4 




















HLT 




IN 


IS 


NOT 


CLEAREO 












BVC 


.♦4 




















HLT 




IV 


IS 


NOT 


CLEARED 












BCC 


.♦4 




















HLT 




f C 


IS 


NOT 


CLEARED 












BNE 


,♦4 




















HLT 




IE 


IS 


NOT 


CLEARED 












SCOPE 






















, E N Q M 




















1 TEST 


MOV 












014270 


012737 


000017 


177776 


CCTi: 


MOV 


#17,(?#CC 




















TS.CC 












014276 


100401 








BM I 


,+4 










014300 


104000 








HLT 




JN 


IS 


NOT 


SET 


014302 


102401 








BVS 


.♦4 










014304 


104000 








HLT 




IV 


IS 


NOT 


SET 


014306 


103401 








BCS 


. +4 










014310 


104000 








HLT 




JC 


IS 


NOT 


SET 


014312 


0014 01 








BEQ 


.+4 










014314 


104000 








HLT 




;2 


IS 


NOT 


SET 


014316 


104|400 








SCOPE 












014320 


012737 


000000 


177776 




MOV 


#0,<3#CC 




















TCCC 












014326 


100001 








BPL 


. +4 










P14330 


104.0P0 








HLT 




JN 


IS 


NOT 


CLEARED 


014332 


102001 








BVC 


. +4 











PALX11 


V003 


1 4 - F E B - 


71 lo * 06 PAUL 1 


— 47 
" 1 1 


014334 


104000 




HIT 




014336 


103001 




BCC 


.♦4 


014340 


104000 




HLT 




(214342 


001001 




BNE 


. +4 


214344 


104000 




HLT 




6514346 


104400 




SLUPL 




014350 


000257 




ccc 




014352 


062737 


000017 


177776 ADD 


#17,MCC 








TSCC 




014360 


100401 




BMI 


.♦4 


014362 


104000 




HLT 




014364 


102401 




BVS 


,♦4 


014366 


104000 




HLT 




014370 


103401 




BCS 


.+4 


014372 


104000 




HLT 




014374 


001401 




BEQ 


.+4 


014376 


104000 




HLT 




014400 


104400 




SCOPE 




014402 


000277 




sec 




014404 


162737 


000017 


177776 SUB 


#17,fr#CC 








TCCC 




014412 


100001 




BPL 


, +4 


014414 


104000 




HLT 




014416 


102001 




BVC 


,♦4 


014420 


104000 




HLT 




014422 


103001 




BCC 


. ♦* 


014424 


104000 




HLT 




014426 


001001 




BNE 


.♦4 


014430 


104000 




HLT 




014432 


104400 




SCOPE 




014434 


000257 




CCC 




014436 


162737 


177761 


177776 SUB 


#-17,»#CC 








TSCC 




014444 


100401 




BMI 


.+4 


014446 


104000 




HLT 




014450 


102401 




BVS 


.♦4 


014452 


104000 




HLT 




014454 


103401 




BCS 


,+4 


014456 


104000 




HLT 




014460 


001401 




BEQ 


.♦4 


014462 


104000 




HLT 




014464 


104400 




SCUPt 




014466 


000277 




sec 




014470 


042737 


000000 


177776 BIC 


#0,E*#CC 








TSCC 




014476 


100401 




BMI 


,♦4 


014500 


104000 




HLT 




014502 


102401 




BVS 


. *4 


014504 


104000 




HLT 




014506 


103401 




BCS 


. *4 


014510 


104000 




HLT 





IV IS NOT CLEARED 
JC IS NOT CLEARED 
1 Z IS NOT CLEARED 



;N IS NOT SET 

JV IS NOT SET 

JC IS NOT SET 

)Z IS NOT SET 



IN IS NOT CLEARED 

IV IS NOT CLEARED 

JC IS NOT CLEARED 

JZ IS NOT CLEARED 



JN IS NOT SET 

JV IS NOT SET 

JC IS NOT SET 

JZ IS NOT SET 



JN IS NOT SET 
IV IS NOT SET 
JC IS NOT SET 



l4*-FEB-7l- 13*06 P'A"C€ 1-4^ 





10 10 i't el X 






RFQ 

D u « 


t 4-4 


HI X *» J X *f 


1 04^0 PfB 

A w T y |y u 






Wit 






1 K 4 4 a C, 






SCOPE 




1 ^ C V) 


01 Oi ci-o 7 7 






sec 




01452 2 


A' 4 d 7 '* 7 


4 777K7 

1 / / 10 1 


4 7 7 7 7 A 

1 / / / / 


OTP 


*1 7 77 57 ui rr 














01453 


100001 






BPL 




014532 


104000 










014534 


102001 






BVC 


, * m 


014536 


104000 






ill T 

HL I 




014540 


103001 






BCC 


.44 


014542 


104000 






HIT 




r% a A C A A 

014344 


rtl CI 4 : fj m -1 
10 1 1 






D W F 


^ 4 


[H 4 c ^ A 


1 ft 4> 01 ft ft 
i »/ *t m |0 si 






HLT 




1 *» 5 5 10 


104400 






^ r n p r 






10 V v. c. ? / 






rrc 

Ik/ w w 




014554 


A R O "7 7 *7 

0D2 73/ 


f% n 01 ft 4 "1 
00K01 7 


177776 


QIC 
b 1 J 


1 / » P*LC 










T c r r 




014562 






DM T 

Dnl 


• * * 


014564 


4 Cf. A\ fk n f% 






Lll T 

Hu 1 




01^300 


1 PI O A I* 1 
110c4 01 






HY J 


♦ 4 


014570 


4 01 A rtl m 01 
X 10 4 B 






ui T 
HL 1 




01-4572 


103401 






BCS 


.♦4 


014574 


104000 






HLT 




n 4 A C *1 

014576 


m ft 4 A rx 4 
»! 4 1 








» *** 


01 1 4 A CI CI 
10 X " 10 10 








HLT 




01 1 d A 01 3 
10 1 ** 10 c 


104400 












Ol d 0(9 7 7 

10 10 <; / / 






<5Pf 




014606 


« R 9 7 "I 7 


01 OI 01 01 OI OJ 

u io io io (o o 


< 7777* 
1 / / / / O 


D T C 


a oi . aarr 




4 01 01 4 m 1 






1 JWO 




rtl 4 A C 4 4 

014614 






PM T 


44 


014 610 


4 01 A ; 01 m 01 
3, 10 «* 10 10 10 






UI T 




0140210 


4 -01 Ami. 

1 10 C •+ Ifl 1 






R\/S 


+ 4 


mi /too 
1 4 C C 


H 01 A OI fit 01 

i io *t io is if 






U 1 T 




014624 


103401 






BCS 


.♦4 


014626 


104000 






HLT 




rtl 4 >1 ^ *? OI 

014630 


01 01 1 /Ira 1 












X */ ~ L> 10 K/ 






HLT 




014004 


4 01 4 4 oi 01 

1 io h «♦ 10 a 






«; r n p r 

O u w r u 




014636 


t% 01 OVO -7 7 






err 




014640 


ft oi c;oi i 7 


4 7 7 7 7 A 

1 1 ' 1 1 
















T b Li U 




1 ** 4 4 


4 0| 01 01 (71 1 






RPI 


44 


014646 


4 a A ] n ra 01 
1 10 **(0 fej 10 






Ui T 




014650 


4 01 o ra n 4 






□ v/ r 


4. 4 


1 4 65 « 


4 01 A ;0I fj( 01 

1 10 f !|0 13 10 






ui T 

ML 1 




014654 


103:001 






BCC 


. *4 


014656 


104:000 






HLT 




014660 


001001 






BNE 


. +4 


014662 


10 4i000 






HLT 




014664 


104400 






scope: 





It IS NOT SET 



IN IS NOT CLEARED 

JV IS NOT CLEARED 

1C IS NOT CLEARED 

II IS NOT CLEARED 



IN IS NOT SET 

} V I S NOT SET 

JC IS NOT SET 

IZ IS NOT SET 



IN IS NOT SET 

JV IS NOT SET 

JC IS NOT SET 

IZ IS NOT SET 



IN IS NOT CLEARED 

IV IS NOT CLEARED 

IC IS NOT CLEARED 

IZ IS NOT CLEARED 



PALX11 


V003 


14-FEB- 


71 


13 5 06 


PAGE 1 


-49 






£14666 


00-0257 








ccc 








? 1 4 6 7 a 


000261 








SEC 








714 6 7 2 


005337 


177776 






DEC 


5»#CC 
















TCCC 








714 6 7 6 


100021 








BPL 


. +4 






714722 


104020 








hlt 




JN IS 


NOT CLEARED 


714722 


102021 








BVC 


.♦4 






214704 


104000 








HLT 




IV IS 


NOT CLEARED 


214706 


103001 








BCC 


.+4 






214710 


104000 








HLT 




JC IS 


NOT CLEARED 


214712 


001001 








BNE 


. +4 






314714 


104000 








HLT 




;Z IS 


NOT CLEARED 


til t > '10 


1 F & & CI (A 
X *J *r *T It) XJ 








SCOPE 








214720 


000257 








CCC 








214722 


000261 








SEC 








214724 


005637 


177776 






SBC 


9#CC 
















TCCC 








£14730 


100001 








BPL 


,+4 






214732 


104000 








HLT 




JN IS 


NOT CLEARED 


214734 


102001 








BVC 


. +4 






£14736 


104000 








HLT 




JV IS 


NOT CLEARED 


214740 


103001 








BCC 


.♦4 






214742 


104000 








HLT 




JC is 


NOT CLEARED 


214744 


001001 








BNE 


,♦4 






214746 


104000 








HLT 




JZ IS 


NOT CLEARED 


214750 


104400 








SCOPE 








E14752 


012737 


177357 


177776 




MOV 


#177357, ##STATUS 






214760 


013767 


177776 


001656 




MOV 


e#STATUS,TEMP 






214766 


026727 


001652 


000357 




CMP 


TEMP, #357 






214774 


001401 








BEQ 


.+4 






014776 


104000 








HLT 








215000 


005037 


177776 






CLR 


fr#STATUS 






215004 


104400 








SCOPE 








215206 


005737 


015542 






TST 


»#TRPB 




IT BIT FLAG 


215212 


100003 








BPL 


. + 10 






2 1 3 2 1 4 


3 C / O / 


(7i 0! n o a 
10 10 10 10 c id 


* 7 7 7 7 A 

1 / / / / O 




R T S 


ft Cm*** 1 ™ fr \J | f\ I VJJ 




1 cr t jur T BIT 


215022 


012767 


177777 


001614 




MOV 


#-l,TEMP 






215030 


000261 








SEC 








215232 


105567 


001607 






A D C B 


TEMP+1 






215236 


1034 01 








BCS 


.+4 






715040 


104000 








HLT 








715242 


022767 


000377 


001574 




CMP 


#377,TEMP 






215050 


001401 








BEQ 


.+4 






715252 


104000 








HLT 








715254 


124400 








SCOPE 








7 15256 


000402 






eaesrt 


: BR 


.+6 


JNOP 


IF NO EAE 


.'15267 


300167 


000362 






JMP 


ENDEAE 














; TEST 


LEFT SHIFT 






715764 


12 4 4 2 








SCOPE 




J TEST 


OF LOGICAL SHIFT 


7 15 7 6 6 


0250 7/ 


163172 






CLR 


pmq 


JLOAD 


MQ WITH 


7 1577.? 


312 7/7 


125252 


16 316 6 




MOV 


#125252 , PAC 


jload 


AC WITH 125252 


,■15177 


212 7 7 7 


177760 


163174 




MOV 


#-16 . , 5>LSH 


JLOAD 


SHIFT COUNT (LSH) 





\/ oi bi 7 


1 '4 - r r Q - 


7 4 

/ 1 


1 "< ! 01 A 
XO « 10 O 


p a fir 1 ■* 




iA 1 Pi 1 r/i ^, 
k3 X 9 X i? 


ft ojle; 7 7 7 

ttf V J I f f 


1 A 3 1 5 4 






TS T 


■#AC 




i* P! -I 4 m i 
10 it* X *t It) X 








BE Q 


. *4 


IC X J 1 X ^ 


1 4 ftp! 

X f ^ K- IcJ *J 








■ WL T 




n 1 R 1 i A 

(513110 


022 7 7 7 


X C. *> c *> c 


1^3140 

X O X " f 




C HP 


#1252 52 . »MQ 




Q C" 1 4 (' 1 
10 ItV X ** it- X 








pro 

B u >J» 


. + 4 


le 1 ^ 1 c 


1 ? 4 P 1 C PI 
X H I* 16 IC 








Wl T 




015130 


122777 


000020 


163134 




CMPB 


#20 , PSRE 


01513 6 


001401 








BEQ 


. +4 


1 5 1 4 PJ 


1 1 ■'♦■10 13 IC 








HLT 












1 TEST 


RIGHT SHIFT 


Ol 1 1 4 9 


1 4 4 (74 

X if ~ ~ 16 if 








SCOPE 




1X1 Pi -1 A A 

\0 1 1 °i *f 


CI PI Pi £1 7 7 

10 10 9 fcJ / / 


1 A 1 1 A 






clR 


SMQ 


fjM Pi i PI P* 
kj 1 9 1 9 nv 


5! l b 7 7 7 
V X C 1 1 1 


1 7 7 7 7 7 

X 1 ' 1 1 1 


1 A 1 1 P! 
1 O 1 1 v 




MOV 


#~1 » © AC 


K 1 9 1 9 O 


011 ; 9 7 7 7 
V X c. / / / 


W It) lu If) C It) 


1 A 1 9 PI 
1 O 1 d \0 




MOV 


#16 , , 9ASH 




0( C Pi 7 7 7 
O 3 / / / 


1 A (71 7 A 






T C T 

TS I 


9 A L 


its 1 Pi 1 7 01 
kJ X 9 1 / *) 


1 CI ifl 4 (51 1 
X v xl 1 1t) X 








nu 1 

B" I 


1 + 


|71 1 Pi 1 7 ? 


1 04 Ci 01 
X lu ty ItJ ly 








Lit T 

HL 1 




0M Pi 1 7 4 


550S77 7 


1 A 3 A 4 

X O *J |U O *T 






tCT 

1 1 




Id! X 9 £ 10 It) 


01 P1 1 4 1 
Ic) v X *t Y) X 








DC- » 


+ 4 


1 p» 9 oi 9 


1 W 4 (71 0! 01 








LI 1 T 




015204 


122777 


000110 


163060 




f M P 13 


«11PI *<!Dr 

«>XXI0 > P3Kt 


015212 


001401 








d r 


4. 4 


ffl 1 Pi O 1 4 
V) X J c X *» 


1 PT4 171 (7 CI 
X f It) t-' If 








ui T 












; TEST 


M n R M A 1 ! 2 r 




49 X 9 <£ X O 


1 04 4 CI CI 

X. XJ ~ ^ Xj %t 








^ r op r 

j w r c 




/3l 1 Pi 9 9 Ot 


51 1 9 7 7 7 
10 X £ / / / 


1 9 p» 9 Pi 


1 A (7I A 




n u » 


W X C J C.J f~ 1 ffrlvy 


(51 1 Pi 9 9 A 
W A 9 i C O 


a 1 9 7 7 7 

Hit / / / 


1 7 PI PI C 0! 






MOV 


#1 70000 .»AP 


I? 1 5 9 4 

t A J C O ^ 


a e ; 5 pi 7 7 


1 A3PI40 






pi R 


9N0R 


01 1 5 9 A PI 

YJ X J C. *T If 


02? 7 7 7 


1 P! P 1 Pj 
x tf t> it* «y ^ 


1 A 3 PI 9 

X O w 5t> t If 




r M P 


a 1 pi pi pi 5 iir 

ffXK'lylOlO-' 1 phU 


r/ 1 pj 9 4 A 


CI0i1 401 








pro 


. +4 


id 1 Pi 9 p; d 
It) X 9 c 9 10 


1 4 CI (A 7i 
X v ~f xi i) w 








ML T 




1 p; 5 p; o 

v X 9 c 9 c 


Oi ?i? 7 7 7 

V C e. Ill 


It 7 £ 7 a lt( 


1 A 3 PI PI 4 

X O w It? ly ' 






*5?5?0 .awn 


PI 1 Pi 5 A CI 
10 X £ O tl 


01 1 4 £? 1 

I0 f X ^ *j X 








u y« 


. + 4 


(A 1 Pi 9 A 9 
I0 X 9 ^ O £ 


1 4 CI (71 PI 
X W " X) nJ 








WIT 
n u 1 




oil P> 9 A 4 
10 X 9 c *» 


1 ? 9 7 7 7 


PI (71 01 C* ^ 

V- 1 It? 10 IC o 


1 A ? 7 7 A 




CMPB 


#3, S»SC 


a 1 5 9 7 9 
It) X c / £ 


M 1 4 P1 1 








BEQ ■ 


. +4 


P1 1 S 9 7 4 
10 X 9 c 1 *♦ 


1 4 PI PI Vi 








ui T 












; TEST 


MID T T-0 1 Y 




(71 1 Pi 9 7 A 
10 X 9 £ / u 


1 4 4 P! Pi 

X M " " It' %J 








SCOPE 




(7! 1 S T W 0! 
10 X ^ O 10 >0 


1 ? 7 7 7 


19595? 

X C J c ** c 


162756 




MOV 


#1252-52 , •HQ 


r/ 1 5 P 1 A 

V) X O l£ O 


012 7 7 7 


4 

t ' "T l, tJ t-' </ 


16 2 760 




MOV 


# 40000 » 9-MUL 


(7 1 Pi 7 1 4 
10 X 9 o 1 1 


(71 2 9 7 7 7 
Itv c c. / / / 


X O J C J c 


1 A 9 7 4 4 




CMP 


#165252, f AC 


M 1 P> 9 9 


01 PS 1 4 1 
|0 It X *» t? X 








BEQ 


.+4 


C 1 "5 9 4 

// X ✓ O £ ~ 


4 4000 








HLT 




(7 1 P> "< 9 A 
K i ^ O t u 


005 7 7 7 


162732 






TST 


SMQ 


It! X 9 o O £ 


1 PI 4 M 1 
1 fit! *» it) x 








BM I 


. +4 


M 1 Pi 7 T 4 


1 4 I7l (71 i?l 
X K/ ^ iu 16' It/ 








HLT 




(415336 


122777 


000300 


162726 




CMPB 


#300 » @SRE 


015344 


001401 








BEQ 


. +4 


(7i 1 p; 4 a 


1 P! 4 [/' f», C 








HLT 












J TEST 


DIVIDE 




015350 


104400 








SCOPE 





> COMPARE AC .WITH 
;G0 TO HLT IF BAD 

I COMPARE MQ WITH 125252 
i GO TO HLT IF BAD 

jCOMPARE SR WITH 2 
I SKIP HLT IF GOOD 
J HALT ON ERROR (LEFT SHIFT) 



{TEST OF ARITHMETIC SHIFT 
J LOAD MQ WITH 
JL0AD AC WITH -1 

JL0AD SHIFT COUNT (ASH) WITH 16, 

{COMPARE AC WITH 100000 

{SKIP HLT IF GOOD 

{HALT ON ERROR 

{ COMPARE MQ WITH 

{SKIP HLT IF GOOD 

JHALT ON ERROR 

{COMPARE SR WITH 10 

{SKIP HLT IF GOOD 

{ HALT ON ERROR (RIGHT SHIFT) 



{ TEST OF NORMALIZE 

{ LOAD MQ WITH 125252 

{ LOAD AC WITH 170000 

! START NORMALIZE 

J COMPARE AC WITH 100005 

{SKIP HLT IF GOOD 

{HALT ON ERROR 

1 COMPARE MQ WITH 52520 

{SKIP HLT IF GOOD 

{HALT ON ERROR 

{COMPARE SC WITH 3 

{SKIP HLT IF GOOD 

JHALT ON ERROR (NORMALIZE) 

{TEST OF MULTIPLY 

J LOAD MQ WITH 125292 

{LOAD MUL W T T h: 40000 

{COMPARE AC WITH 1652 

{SKIP IF GOOD 

JHALT ON ERROR 

{ COMPARE MQ WITH 10000 

{SKIP HLT IF GOOD 

JHALT ON ERROR 

{ COMPARE SR W t th.30? 

J SKIP HLT IF GOOD 

JHALT ON ERROR (MULTIPLY) 



{TEST OF DIVIDE 



PALX11 


V003 


14-FEB- 


71 


13:06 


PAGE 1 


-51 




?. 1 j 5 5 < 


1 C I 7 / 


1 £?20i 


162704 




kJ C\ u 

MU V 




*LUAD "Q WITH LdOcod 


0153 6 


Z12 7 7 7 


17 7 7 7 7 


162700 




MOV 


#-1 » $»AC 


* LOAD AC WITH -1 


0153 66 


012/7/ 


rtl il H rtl (1 1 

200002 


162702 




ri U V 


m O a n T w 
"c i CD 1 V 


ti rl A n flTVi 1 1 i t u O Akin n T \M 

JLUAD UIV WITH c AND UIVIDt 


?15374 


205 7 7 7 


162666 






TS r 


<e A C 


{COMPARE AC WITH (QUOMANT) 


v', 1 5 4 


? 1 4 J 1 








n r n 

BE U 




•SKIP HLT IF GuOD 


t .■ 1 5 4 <; 


1 1 4 t t - *J 








u I T 

HL > 




« HAL ' ON LKROn 


[-'15404 


02 2 7 7 7 


152525 


162652 




CMP 


#1?252P i S»MQ 


•COMPARE MQ WITH 152525 


1 5 4 1 2 


021401 








nrn 
BE U 




•SKIP HLT IF bUUD 


015414 


IK 4000 








u 1 T 

HL I 




JDIVIDE ERROR 


015416 


124400 








SCOPE 






015422 


012 767 


17 7 7 7 7 


001216 




u n \i 


#*1 i I t~P 




015426 


000261 








SEC 






015430 


1 1 1?667 


001211 






C Q f Q 


T E M P + 1 




?15434 


02 2 7 6 7 


17 737 7 


001202 




CMP 


#1 / fo/f, TEMP 




015442 


0014 01 








Bt U 


. *4 




015444 


1 10 ^ fc3 








u I T 

HL I 






015446 


104400 






ENDEAE 


! SCOPE 






015450 


012737 


016464 


000024 




lj A W 

MOV 


#PF A I L » fi"#24 


JPOWER FAIL VECTC3R 


015456 


012737 


000340 


000026 




MOV 


#340,P#26 


} PROCESSOR PRIORITY 


0154 64 


«30 4 1 






SKPBEL 


. 3H 


. A 
• * ^ 


IbKIP OVEK BELL-NO" ON Cunt EXPANSION 


015466 


f% fin rt A *"N T 

000423 








BR 


TRP A 




015470 


012 737 


(5 2 


177776 




ii A 1/ 

Muv 


#200 # P»CC 


JLOCK OUT FTY INTERRUPTS 


015476 


105777 


1 rl 11 7 7 ^ 

000332 






To 1 B 


P T CSR 


IWAIT FOR rLAG» MAKE SURE NOT dUSt 


015502 


100375 








BPL 


. -4 












» BELL 


ON PASS 


LOMPLETL 




015504 


0127 7 7 


rti m f% "T 

000207 


000320 


BELL > 


U A U 

MOV 


wdV 1 ,&\ DBn 




215512 


ltf5777 


200316 






T C T n 

Tb I B 


P 1 CbR 




015516 


120375 








BPL 














IROUTINE TO CHECK FOR TRACE TRAP TO BE RUN WITH PROGRAM 


015520 


032737 





177570 


TRTRAP 


: BIT 


#10000. P#SR 


JSHOULO WE RUN WITH TRACE TRAP 


015526 


001406 








BEQ 


YESTR 


J YES 


015530 


042737 


000360 


177776 




BIC 


#360,9#CC 


{CLEAR TRACE TRAP 


015536 


0100 1 3 / 


m t% 1 "7 c n 
K o 7 5 




TRPAJ 


JMP 


»#BEGIN 


ISTART OF TEST WITH TRACE OFF 


015542 


020000 






TRPB! 

















;SAVE 


OLD CONTENTS, SET UP FOR 


TRACE TRAP 


015544 


012737 


Z 1 5 6 1 


000014 


YESTR: 


MOV 


#YESRT,P#14 


1 NEW TRAP VECTOR 


015552 


005237 


000016 






CLR 


9#16 


INEW CONDITION CODES 


015556 


042737 


00 360 


17 7 7 7 6 




BIC 


#360,»#CC 




015564 


005137 


015542 






COM 


9#TRPB 




215570 


120003 








BPL 


.♦10 




015572 


052 7 3 7 


000 02 


177776 




BIS 


#20,P#CC 


jset trace trap 


015600 


000167 


177732 






JMP 


TRP A 


{START OF TEST WITH TRACE ON 


?15604 


e *J 






YESTR1 


: 




{STORAGE FOR 00T PC 


? 1 5 6 6 


000 00 






YESTR2 


: 




JSTORAG FOR ODT STATUS 


r 1 5 6 1 3 


ft. r% rx "i 
000002 






YESRT ! 


RTI 




{RETURN TO PROGRAM FROM TRAP 


?15612 


2 000 








HALT 




JRTI FAILED 


t 1 5 6 1 4 








PRFLAG 


: 




{PRINT ROUTINE BUSY IF NOT 2ER? 



5 ENTERED WITH SYSTEM TRAP CALL(HLT) 

{PRINT OUT THE ERROR PC AND STATUS REGISTER 



L X 1 1 


V003 


14-FEB 


"71 


13 S 06 


PAGE 


1 


-52 




. i 5 6 1 6 


005767 


177772 




PRINT: 


TST 




P R F t_ „ v, 


J I S ROUT I NE BUSY 


1 5 ft ? ? 


001401 








8 E Q 




. + 4 




Si 1 5 A P 4 


000002 








RT 1 






j vrc EXIT 


1 5 ft 2 6 

r, i r vJ t w 


00526 7 


177762 






INC 




PRFl AG 


J NO SET FLAG 


C' 1 5 6 3 2 


036 72 7 


161732 


0P0000 

\s u. 1/ f *■* 




B I T 




SR » #23300 


jtest for i n w i a i t print out 


id 1 5 6 4 


014 01 








BEQ 




. +4 


{BRANCH TO PRINT 


015 6 4 2 


000 4 61 

MJ \J ~ \J X 








BR 




P R I N T 1 


MNHIBIT, RETURN TO MAIN STREAM 


015 6 4 4 


012667 


00 216 6 






MOV 




( 6 ) ♦ , S A V P C 


(PC OF FAILING ROUTINE 


01 1 5 ft F» 

£> X .? It 


012 6 6 7 


01 ft 4 

t- 1/ v x u ~ 






MOV 




( A ) * , SAVCC 


ICC OF ERROR CONDITION 


mi 5ft54 

IC * W ~ 


024646 








CMP 




- ( 6 ) , - ( 6 ) 


JREPOSITION THE STACK 


17115656 

C 4. ^ w •/ v 


042767 


000140 


162112 




B I C 




#140 , STATUS 




0! 1 5 ft ft 4 

t> X Q O ~ 


105777 


000144 






tstb 




6»TCSR 


j W A I T FOR Fl AG 


*0 1 5 ft 7 


1003 7 5 








BPL 




. -4 




PI 1 5 ft 7 ? 


012777 


000215 


000132 




MOV 




#215 # PTDBR 


1 CR 


015 7 


105777 


013 

v %j ^ JL V iJ 






TSTB 




PTCSR 




015704 


100375 








BPL 




, -4 




17. t 5 7 PI A 


012777 


000212 


0116 
v «y v i i w 




MOV 




#212 . PTDBR 


1 L I NF FFFD 


01 5 71 4 


105777 

X " J 1 1 t 


011 4 






TSTB 




6»TCSR 




01 5 7 P IB 


100375 








BPL 




. -4 




«i t <5 7 P ? 

tell X / £ £ 


01026 7 


700076 






MOV 




X2 i SA VR2 


ISAVF R2 


(?) 15 7 P A 


01036 7 


0000 7 4 






MOV 




X3 » SA VR3 


1 S A V F R 3 


CT1 5 7 1 P 


010467 


00007P 






MOV 




X4 » SA VR4 


ISAVF R4 


015736 


016702 


000074 






MOV 




S AVPC » X2 




01574P 


H04 767 


000074 






JSR 




X7 # PRTAB 


JPRTNT OCTAL NUMBER 


P) 1 5 7 4 6 


1 2 7 7 7 


000240 


000056 

tJ %J V %f *r w 




MOV 




#240 , 9TDBR 




015754 


105777 


000054 






TSTB 




OTCSR 


;SPACE BETWEEN WORDS 


0157 6^ 

IW ii ' Br W 


100375 








BPL 




, -4 




0157A? 


016702 


?00 52 






MOV 




SAVCC i %2 




(7l 1 5 7 A ft 


004 7&7 


000050 

t £j iy lu 






JSR 




%7 i PRTAB 


JPRINT OCTAL NUMBER 


0157 7 2 


0167^2 


202026 

V 1/ ^ IW b w 






MOV 




S A VR2 » X2 


IRESTORE REGISTERS 


015776 


016703 


000024 






MOV 




SAVR3 » X3 




016002 


016704 


000022 

t»* ft* V t- c> 






MOV 




SAVR4 # X4 




(71 1 ft ft 01 ft 
X £i 10 y 


005767 


161556 




PR I NT1 ! 


TST 




SR 


JTEST FOR HALT SWITCH 


(71 1 A 0M 9 
I0 A I0 1 £ 


1 0! 0! 1 
X f 10 10 <3 X 








RPL 

OIL 




, +4 




016014 


000000 








HALT 






IHALT ON ERROR SET 


016016 


005067 


177572 






CLR 




PRFLAG 


) CLE AR FL AG WHEN DONE 


016022 


000002 








RT I 






J RETURN TO MAIN STREAM 


016024 


000000 






S A VR2 : 











M 1 ft (7I P ft 

ItJ X U \0 C v 


000000 

(I V f 1/ tr 






S A V R 3 ! 


• 








016030 

D i> W U b' 


000000 






SAVR4 : 











f Ji w u t 


177566 






TDBR : 


177566 




j DATA 


01603 4 

It' -t w ~ 


1775&4 






TCSR ; 


177564 




J ST ATUS 


016036 


000000 






SAVPC : 











016040 


000000 






SAVCC: 













016 7 5 6 








BU^F = 


FIN 


5 END OF PROGRAM -5 P AREA, 


016 04 2 


005067 


000252 




prtab ; 


CLR 




BINCT 




1 6 4ft 

10 J. U t U 


005067 


00024 4 






clR 




WGTCT 




016052 


1 2 7 4 


t 16324 






MOV 




#L I ST » %A 


JGET LIST ADDRESS 


01 60"5ft 

x \J J w 


012 7 6 7 


7 ? ? 5 


02 3 6 

t- »• fc sj w 




MOV 




#5 » ASCNT 




016064 


012767 


? ? ;* 7 


000220 




MOV 




#7, SEVEN 




016072 


012767 


? ? 1 


00021 4 




MOV 




#1 • DECML 




01610 


105777 


1 7 7 7 3 




wa I Ti : 


TSTB 




stcsr 




01610 4 


1003 7 5 








BPL 




WAIT! 





FALXll 


V003 


14-FFB- 


71 


13S06 


PAGE 


1-53 






316106 


005702 








T C T 

TS i 


ft/ O 

X2 






016112 


100 4 4 








BM I 


MINUS 




J NEG SIGN PRINT 1 


.216112 


0127 77 


300260 


177712 




MOV 


#260 , 9TDBR 




IPOS SIGN PRINT 


01612 2 


000 4 03 








BR 


STAR 






Z 1 6 1 2 2 


012777 


2 00 261 


177702 


MINUS'- 


MOV 


#261 , S»T08R 






216130 


1 6 7 3 


* 1 5 6 




ST AR : 


MOV 


SE VEN » *3 




{PUT MASK IN Ro 


216134 


010267 


002150 






MOV 


%2 » TOOOlE 




{GET READY TO DOODLE NUMBER IN TOODLE 


216142 


005167 


20014 4 






COM 


TOODlE 




{COMPENSATES FUR COMPLEMENT DURING BTC 


016144 


04 6 70 3 


0014 






B I C 


TOODLE » %3 




, t i a r k i A T A i ^*iiArtA/*TP*0 

{AND IN OCTAL CHARACTER 


316150 


001410 








BEQ 


WRTOC 




J Z E R # WRITE IN LIST 


1216152 


066767 


000136 


000136 


MKNUM : 


ADu 


DECML » "GTCT 




J COUNT UP TO 


016160 


005267 


000134 






I NC 


B I NCT 




IAND RECORD 


£16164 


026703 


000126 






CMP 


WGTCT # X3 




{SAME BINARY WEIGHT 


016170 


001370 








BNE 


MKNUM 




• i> r i> n n Ai i ki T ki 

{KEEP COUNTN 


01617 2 


062767 


000260 


000120 


WRTOC 5 


ADD 


#260 , B I NCT 




1 ADD ASCII PREr I X 


016200 


016724 


000114 






MOV 


B I NCT # ( 4 ) + 




{WRITE ASCII CHAR IN LIST 


016204 


066767 


000102 


000102 




ADD 


SE VEN » DECML 




J EXPAND BINARY Wfc I bHT 


016212 


005067 


000100 






CL" 


WGTCT 






016216 


005067 


000076 






CLR 


B I NCT 






016222 


00536 7 


n nr /i x 

000074 






r\ c r 1 
DEL 


i C ^ kl T 

ASCNT 






016226 


001410 








BEQ 


XL I ST 




■ C «i i i n i ki i ?PT 

> 5 CHAR IN L I 5T 


016230 


0127^3 


000003 






MOV 


#3 / X3 




{SET X3 FOR ADD LOOP 


016234 


066767 


002052 


000050 


MOADD s 


ADD 


SEVEN » SEVEN 




{MAKING SEVENTY BY SEVEN 


016242 


00 5303 








n t" f 

DEL 


Xo 






016244 


001373 








BNE 


MOADD 






016246 


000730 








BR 


STAR 




INX SEVEN SET GET NX OCTAL 


016250 


012 76 7 


000005 


00 004 4 


XL I ST : 


ii A W 

MOV 


#5 i ASCNT 




JSEND 5 CHAR lu TTY 


016256 


105 7 7 7 


177552 




WA I T2 J 


TS TB 


• TCSR 






016262 


1003 75 








n O I 

BPL 


W A I T2 






016264 


014 4 7 7 


177542 






MOV 


- ( 4 ) , p T OBR 






016270 


005367 


000026 






DEC 


ASCNT 






016274 


001401 








BEQ 


HDFHM 




JFINISH PRINTING GET NaT NUM 


016276 


000767 








BR 


til f T ^ 






016300 


105777 


177530 




HDFHM : 


«■ C 1 T n 

TS T B 


£T CSR 






016304 


1003 7 5 








BPL 


. -4 






016306 


000207 








O T C 

R T S> 


ft/ "7 




) HL AD r OK HQMt 


016310 


000000 






TOODLE ! 











016312 


000000 






SEVEN.' 











016314 


00000 






decml •* 











016316 


000000 






WGTCT : 











016320 


000000 






B I N C T 5 











016322 









ASCNT 5 











016324 


rt fa n rx 'i ch 

le v 1:* w 






i T C T f 

L I a T «■ 


(0 








016326 


kJ 






/ 











016 330 


000 000 

















016332 


00 0000 

















016 3 3 4 


i" 

























; SCOPE 


LOOP 


ROUTINE ENTERED 


BY USER 


TRAP 


016336 


02 2 6^6 






SCOPES : 


CMP 


( 6 ) ♦ » %6 


{REPOSITION THE STACK 


?16340 


1 2 6 6 7 


161432 






MOV 


( 6 > + i CC 


;FOR 


WHEN TRACE IS ACTIVE. 


716 3 4 4 


00017 7 


? 5 4 






JMP 


•RETURN 




{SCOPE RETURN 










i SCOPE 


OR/ AND ITERATION L 00P 


FOR EACH TEST 4000 TIMES 


r 1 6 3 5 «? 


3 2 7 6 7 


r 4 1 " ? ? 


161212 


SCOPEC : 


BIT 


#40000 , SR 




{TEST SR FOR SCOPE 


2 1 6 3 5 5 


1 3 6 7 








BNE 


SCOPEB 




{YES SCOPE ' 





y 003 


14-FEB- 


71 


13:06 


PAGE 1 


-54 


1 6 3 6| 


032767 


004000 


161202 




BIT 


#40*,., , SR 


016 366 


001007 








BNE 


SCOPEG 


016370 


026767 


0000 2 6 


000022 




CMP 


SCOPEF, I COUNT 


01637i6 


001423 








BEQ 


SCOPEG 


^ 1 6 4 fl! S5 


005267 


? 1 6 






INC 


SCOPEF 


7 1 6 4 Cii 4 


00 7 5 4 








BR 


SCOPES 


1? 1 6 4 0:6 


0050 6 7 


00 010 




SCOPEG : 


CL R 


SCOPEF 


016412 


011667 


0000 6 






MOV 


9%6 , RETURN 


016 416 


000002 








RTI 




016 4 20 


004000 






ICOUNT : 


4000 




016422 


000000 






SCOPEF : 







iff 1 D N £ T 


01 ft 3 7 R 1/1 






R F T 1 1 R N S 


BEGIN 












; GROUP 


OF NESTED SUBROUTINES 


016426 


000207 






SUBR1 : 


RTS 


X7 


016430 

li i v t y (/ 


000277 






SUBR2 : 


sec 




016432 


000207 








RTS 


%7 


016434 


004 7 6 7 


177770 




SUBR3 : 


JSR 


%7 , SUBR2 


016440 


000207 








RTS 


%7 


016 4 4 2 


004767 


177766 




S U B R 4 : 


JSR 


%7 , SUBR3 


016 4 4 6 


000207 








RTS 


%7 


01 1 6 4 *5 PI 
t 1 1 « h y 


004767 


177766 




SUBR5 : 


JSR 


%7 , SUBR4 


016454 


000207 








RTS 


%7 


016456 


004767 


177766 




SUBR6 : 


JSR 


%7, SUBR5 


016462 


000207 








RTS 


%7 










J ENTER 


HERE OR 


POWER FAR 


016464 


010046 






PFA I L : 


MOV 


X0» -(6) 


016466 


010146 








MOV 


Xl»-<6> 


016 4 7 


010246 








MOV 


X2,-<6) 


0164 72 


010346 








MOV 


X3, - <6> 


016 4 7 4 


010446 








MOV 


X4, -(6) 


0164 76 


010546 








MOV 


X5, - (6) 


016500 


016746 


161320 






MOV 


24, - (6) 


016504 


012737 


000002 


000006 




MOV 


#RTI ,*#6 


016512 


013746 


000266 






MOV 


•#AC,-(6) 


016516 


013746 


000264 






MOV 


•#MQ,-<6> 


016522 


013746 


000270 






MOV 


•#SC,-<6> 


016526 


010667 


000010 






MOV 


X6,SAVR6 


016532 


012767 


016544 


161264 




MOV 


#RE START, 24 


16 54 


000000 








HALT 




016542 


000000 






SAVR6 : 







016544 


016706 


177772 




RESTART 




MOV SAVR6 


016550 


012637 


000270 






MOV 


( 6 ) + , 9 #SC 


016554 


012637 


000264 






MOV 


( 6 > + , S»#MQ 


016560 


012637 


000266 






MOV 


(6>+,*#AC 


016 56 4 


005037 


0000 6 






CLR 


##6 


016 5 7 


012667 


161230 






MOV 


(6>*,24 


F16574 


1 2 6 5 








MOV 


<6>+,X5 


£16 5 7 6 


012604 








MOV 


( 6 ) + , X4 


016 6 


0126F3 








MOV 


(6>+,X3 


C166B2 


1 2 6 P 2 








MOV 


( 6 ) + , X2 


P 1 6 6 p 4 


012 6 31 








MOV 


(6)+, XI 


i"166P6 


1 2 6 k) 








MOV 


( 6 ) + , X0 



{NO - TEST FOR ITERATION 
{INHIBIT ITERATION 

;EXIT - DONE 
; I NCREMENT COUNT 
JLOOP SOME MORE 
{CLEAR COUNT 

JSAVE SCOPE RETURN POINTER 
{RETURN INLINE-NEXT TEST 

) COUNT LOCATION FOR ITERATION LOOP 
{ADDRESS OF LAST TEST 



{ ONE INSTRUCTION 
JONE DEEP 

{TWO DEEP 

{THREE DEEP 

{FOUR DEEP 

{FIVE DEEP 



{SAVE REGISTER OR STACK 
I WHEN POWERING DOWN 



J IN SAVE OF NE EAE 



{STORE STACK POSITION 

{HIT ON POWER DOWN NORMAL 
IS: aCK IS SAVED HERE 
{RESTORE REGISTER OFF STACK 

JMQ MUST BE LOADED BEFORE AC 



{RESTORE TIME OUT 
{WHEN POWERING UP 



PALX11 


V003 


14-FEB- 


71 


13 J06 


PAGE l- 


55 




016610 


000002 








RTI 




J RE TURN TO MAIN LINE 


iTl 1 A A 1 9 
1 1 £ 


X £ £ 9 c 








X C C 














1 r 1 vrn 

> r 1 ALU 


VALUES FOR USE IN TEST 




r; 1 A A 1 d 
li 1 1 7 


a 1 a a 1 9 

IO X O O J. c 








B 




jAnnRF^t? nF r 


016616 


052525 








<7i c 9 c; o k 
15 9 £ 9 c 9 








0! 1 A A 9 9 






= B + 1 








(7i 1 A A 9 9 
YJ XO C C 


1 11 111 
X > 1 1 1 I 








_ 1 

■* 1 






016624 


016626 








A + 4 








Ol 1 A A 9 A 






. = A + 4 








ni a a n A 

010 6 2 










125252 






i £ £ "2 fll 

010630 


fll 1 A A 7 9 
1 OC 








A + 10 




1 innpr^c nr A + 101 


1 0.0-0 c 










052525 














jFOR STORAGE 






nil A A 7 d 
15 X O 7 


01 °! P! 01 01 01 
10 w io if 10 10 






C: 









016636 


016634 








C 




;ADDRESS OF C 




01 j A A 4 4 
10 x o o *t *♦ 






,=C+10 








rx i A £ >l yl 
fej 1 4 *t 


01 01 01 01 01 (71 
10 10 10 10 10 lo 






TEMP J 









016646 


016644 








TEMP 




J ADDRESS OF TEMP 




01 1 A AR9 






. =TEMP+6 






mi A £ C *D 

01OO9is: 


ffl 1 A A K 4 








TEMp+10 






ffl 1 A A b: 4 
010 9 7 


01 01 01 01 01 01 
10 f 10 fcl 10 10 






D: 











0( 1 A 7 R A 






.=.+100 








016756 


flt 0I (51 (31 n ca 
\0 <0 io k5 lo 






FIN: 









016760 


000207 






USER: 


RTS 


X7 


JOVERLAY USER ROUTINE HERE IF 










jPDP-11 


MEMORY 


DETERMINATION AND 


CF Tl IP 

3C 1 Ur 










JUSE WITH VARIABLE CORE QUANTITY 






fll 1 A 7 £ 9 
1 / £ 








• =F I N + 


4 


iapdi itadi r Tn cvqtfm tfct 91 


< A 7 A 9 

1C 1 / c 


fll 1 9 7 A 7 
10 X £ / / 


01 01 7 7 ft 
lo lo o / 2 10 


i 7 a c e oi 

1 / O 9 9 10 


OETi: 


MOV 


#BEG I N » TRPA + 2 




ra 1 A 7 7 01 


Ol 1 9 7 A 7 
IO X c / / 


D 1 01 01 4 01 1 
lo lo tJ 7 10 1 


i 7 A 4 A A 

1 / O 7 




MOV 


#401,SKPBEL 


J BR . * 4 


r* i z "j t z 

016 / 7o 


n 7 9 7 i 7 
0Ot / / 


lO |0 1 K 10 lO 


i A 01 K A 6. 
1 C 10 D 7 




BIT 


#1000#SR 


Jl*~LUirS VAnlABUC 1/UnL ON 1 1 


, a ~] n n A 
01 / W 4 


65 lo 1 7 ^ 1 








BEQ 


DET4 


!ll^F V/ARTARlF TORF RnilTTMF 


C3I 1 7 Qi {A A 
k3 1 / /? 10 O 


01 01 01 9 I7i 7 

10 10 10 ^ / 








RTS 


X7 


! A K ft Ml V 

1 •» U IN U T 


ie 1 / le 1 » 


Ol 1 A 7 A A 
10 X O / H O 


1 A P! 7 7 01 

X 'O / / 10 




0ET4: 


MOV 


4, -(6) 


i<5A\/F TRAP v/FTTnR 


mi 7 (7i i A 

V) 1 / W 1 


0(1 A 7 A A 

lo X o / to 


1 A 01 7 A A 
X v i O 






MOV 


6, -(6) 


!<?AVF TRAP 9TATI1^ 


(71 1 7U03I 
fcl 1 ' 


01 1 9 7 A 7 
Ifl X £ / O / 


01 1 71 P'J 
IO 1 / 1 «3 t 


1 A Ol 7 R A 

1 O 10 / 9 O 




MOV 


#DET2»4 


STRAP V/FTTDR ^FTllP 


ff. A ~1 {% r\ £ 


1911 9 7 A 7 
W X c / o / 


(Tt (7| PI 7 j1 .Tl 
k5 Id) t' 7 k3 


4 A 01 7 f\ 9 
1 iC / 9 C 




MOV 


#340,6 


iTRAD QTATHC QFTllP 


rii 7 (71 T 4 

fc? 1 / V) 4 


0( 1 7 7 17 
10 X / 3 / 


& 7 7 7 7 01 

K ' / / 10 


01 7 7 7 7 01 

10 / / / 10 


EIGHT : 


MOV 


M37770, ##37770 


! r W F FAR fl IC 


Hi 7 n A 9 


lo X O / J / 


01 En 7 7 7 (71 
10 9 / / / ^ 


,71 S 7 7 7 0" 

10 9 / / / 10 


TWELVE : 


MOV 


9#57770, §#057770 


i f urrK FftR 1 9k 
I unt v* run xcr\ 


'A i 7 fll C (71 

Kl / 5 W 


I7I 1 7 7 7 7 
|0 X O / j I 


171 7 7 7 7 01 

10/ / / / ly 


177777(71 

IP / ' / / 10 


SXTEEN : 


MOV 


##077770, »#077770 JCHECK FOR 16K 


r* i 7 (71 C C 
bl 1 V) 9 


I7I 1 7 7 7 7 


1 i 7 7 7 7 
1 1 / / / «S 


i 1 7 7 7 Ol 

1 1 ' / It) 


TWENTY : 


MOV 


»#117770, ##117770 ICHECK FOR 20K 


r? 1 7 <7l A /l 


fll 7777 
10 X O / j / 


1 7 7 7 7 Ol 

10' / / <J 


1 7 7 7 7 Ol 

IO' / IV 


TWOFOR : 


MOV 


##137770, ##137770 JCHECK FOR 24K 


Mi 7 (/< 7 9 
K 1 / to / C 


fll 1 7 7 7 7 
010/0/ 


1 7 7 7 '71 
19' / / V 


i Ci 7 7 7 01 
19'/ '10 


TWOE IG: 


MOV 


##157770, ##157770 JCHECK FOR 28K 


f ' i 7 i (71 17) 

k. 1 / 1 «3 lo 


01 01 01 4 42 
ifl t) 10 7 -f c 








BR 


STRT28 




1 7 1 2 


(71 1 9 A (71 9 
B £- '5 C 






0ET2: 


MOV 


(6)+,%2 


J RETR I EVE TRAP PC 


£ 1 710 4 


fll Ol ^ 7 ') A 
10 IO 9 / ,; 








TST 


( 6 ) + 


JDISCARD TRAP STATUS WORD 


'1! 1 7 1 fj £ 

01/10 


(71 9 9 "7 i> 9 


(T 1 17 T 1 4 7i 
L 1 ' i ** JJ 






CMP 


#EIGHT*4,%2 




"> i 7 i 1 'J 
i. 1 / 1 1 / 


io io 1 7 i: t ' 








BEQ 


DET3 


MK 


(ii 7-1 1 d 
l-l ' J 1 7 


01 9 9 ' tA 9 
10 <; c / t? t 


V 1 7 " <1 A 
k X ' t 7 






CMP 


#TWELVE+4, %2 




t 1 / .1 C IfJ 


01 1 4 A 

IC V X 7 O 








BEQ 


STRT8 


1 8K 



UL 1 v 1 1 

ML Xll 


\l 01 01 7 
V 10 10 


1 i-rro. 
11 r LB" 


7 i 

/ 1 


1 7 • ffl A 


p Ad r 

r «»t 


1 - S A 

X i> o 




1 7 1 5 5 


01 2 9 7 0i 9 


7 1 7 Ol «5 4 






CMP 


ff J n i L. I— ' ™ ' F Sv t. 




017126 


a C1 1 / si 
S3 >o 1 4 5 








DU U 


Q T R T 1 9 

j i n i ic 


f x ^ " 


m 1 "7 i 7 (71 
01 / 1 O (9 


01 9 7 r% O 


t) 1 ' V o c 






r m P 

U/ n ~ 


ff 1 W ?„ IN 1 1 t *t i ^ ^; 




ij1 71 74 

K> X I 1 *» 


(71 1 4i7 








BE Q 


STRT16 


J 16K 


ft 1 7 1 7 A 

It 1 ' 1 


0| 9 9 7 r/, 9 


0! 1 7 0! 7 01 






r m P 


tfTtonFnR + 4.%9 




(/ 1 7 1 / O 
01 ' 1 4 t 


51 Ol 1 4 7"^ 
<Q W t *i O 








P E Q 


c: T R T9 
O i n i c *J 


It 1 "! 


01/14** 


(51 9 7 -7! O 
\0 C C / i/l C 


(71 1 7 "71 7 A 

lex / ^ / o 






CMP 


fr 1 nUL 1 u + t I «t 




HI 71 cji 

1 / 1 9 


01 PI 1 4 O ? 
<J I" 1 *t £ o 








BF Q 
D C W 


S T R T 2 4 


* c ^ f\ 


nil 7 1 cO 
V) 1 ' 1 5 c 


PI ITI 4 1 ^ 
io v to \j 








PR 


S T R T 2 8 


I 9 8K 
# c u r\ 


to 1 / 1 > ** 


Ol 1 A A 7 
W A c: O / 


1 A M A P A 
1 10 c 




n r T "X • 


MOV 


1 O / T 1 v 


t R F C T (1 R F TRAP WFfTnR 


01 1 7 1 A 01 
1 / 1 © 10 


(71 1 p A A 7 
W 1 c O O ' 


1 A P 01 
1 y f u t ci 






MOV 


( 6 ) * » 4 


! RESTORF TRAP STATUS 


r» 1 7 1 A A 

1 / 1 4 


B1 CI 171 O (71 7 
10 10 10 1 1£ / 








RTS 


£7 


irOMMFMPr PROGRAM 


(~h 1 7 1 A A 

01 /loo 


01 CI R 0! (71 (71 
10 10 3 10 !0 10 






unt/r * 
"IUVL • 


r i R 

t^* L ^ 


V 01 
ft Vj 


i err lip u A 1 M mRF riJRRFWT 


017170 


fll 1 (7 1 f* O 








m n u 






Oi 1 7 *i 7 

1 / 1 / c 


Ol f\0 7 (71 P 
10 O C / ifl C 


Ol 1 A 7 A Ol 
IO X O / !0 






Ann 


ff" iHl T (C*75c 


scft up may rnRF iwn\/F 


(7l 1 7 1 7 A 
1 / 1 / 


011 P 01 O 1 

io i <; io t x 










/ Ol ) 4. . ( 1 \ x 


l MO V/F WORD 


01 /200 


a p (7| o (7! 1 








r m P 

In" 


^ 9 . ?<! 1 


imhut rrtMDi ctf? 

» Vt oU~rl_tiC.f 


017202 


Ol 1 7 1R 

W 1 o 7 








□ IU F 
D IN C 


- 4 


» nuVt fllNUIHt" WUMU 




a CI (71 P (7i 7 
10 10 10 c 10 / 








RTS 




I MD VF POMPI TTF 




ffl 01 4 7 A 7 


01 01 01 7 01 
to io io to / to 




^ T R T 9 fl : 
O 1 " 1 (- o * 


jSR 


K7.XFFR9B 


J^TART 28K TRAN^FFR 


01 /die 


01 01 4 7 A 7 
B 10 S / O / 


(71 (7! t'/1 1 4 A 

kj io io x ^ o 






ICR 


v 7 . M n n 9 A 


jqTart 94k unntrv 

i 3 I AH I Ct1\ nUU 1 " 1 


rt a 7 O i A 

w l / ao 


01 CI 01 7 K A 
10 10 10 / p o 








R R 


nr T i 

UC. I J 




1 / 2 20 


01 01 A 7 A 7 


(71 (71 (71 01 A A 
10 10 10 10 O O 




C T D T P 4 • 


i r 

JO" 




1 cTiBT 94W TRAMQFIFR 
1 3 1 /in 1 C*tr\ 1 K ft IN 3 r 1 1 


01722^ 


r% ffi A 7 £ 7 
10 10 t / / 


CA to 01 1 R (71 
10 10 t 1 1 3 10 






J O n 


v 7 . m o n 9 01 
s / #nuucio 


icTiBT 951k 1 MfinTFV 
(5 H" i cIOIa nUUlr I 


0l 1 7T7DI 
1 ' COV 


01 PI 01 7 R 1 
10 10 10 / p x 








PR 

O n 


nr T3 




n 1 7 o 7 
01/ *: v3 £ 


* 01 4 7 A 7 
10 10 *t / O ' 


01 01 01 01 A 4 
10 KJ 10 10 O H 




C T R T 9 0) • 


ISR 


V7 . yFFR9l7l 


l^TART 2WK TRAN^FIFR 


(7l 1 707(t 
01 'COO 


0| 01 4 7 A 7 
iO io / o / 


01 01 1 *5 5 
IO IO io X 3 <£ 






l^R 


/ f 1 1 \J U X o 


l*»TART 1 MfiniFY 

^3»«n* Xwr\ nUU 1 r T 


ff 1 77/5 
1 / £ 4 £ 


01 01 7 4 4 

10 10 10 / *T ^ 








RR 


n F T 25 




017244 


004767 


000062 




STRT16 : 


JSR 


%7#XFER16 


{START 16K TRANSFER 


017250 


004767 


000154 






JSR 


X7.M0D12 


{START 12K MODIFY 


1 7 O K 4 
1 / *» 


01 01 (71 7 7 7 
10 10 10 / v5 / 








PR 


HF T 3 




(71 1 7 9 R A 


010 4 7 A 7 

io <y ~ ' o / 


01 01 01 A 

If 10 lw i/ o u 




STRT12 ! 


JSR 


X7jXFER12 


{START 12K TRANSFFR 


1 / £ £ 


01 01 4 7 A 7 
(0 10 «t / o / 


I7l (7I 01 1 A 
IO IO |6' 1 p O 






i^R 


v 7 . m n n fl 


tQTABT ftK MftHTFY 

1 3 1 Mn I OR HUUl' I 


(71 1 7 O A A 
01 / £ O 


01 01 7 7 P 
10 io 10 / c 








RR 


n F T 3 




U1 7 o "7 fll 
1 / £ 1 V) 


01 01 4 7 A 7 
10 10 *♦ / o / 


o> oi 01 om a 

10 10 to 10 P 




o i n i o • 


i C R 


°/ 7 • X F F R R 


l^TART SK TRANJ*5FFR 


rn 1 "7 O "7 vi 

1 / 2 7 4 


(51 01 4 7 A 7 
10 10 *f / O / 


(71 01 (71 1 A (71 
10 10 10 1 io 






I ^ R 
jsn 


v 7 . m n n 4 


• CTaRT JK Mfin 1 F y 


r» 1 7 7 (7i Ol 
k3 X / u IO IO 


10 io io / c j 








PR 


nFT3 




n 1 7 7 

01 / oUt 


IS 1 P 7 (71 1 
IO X t / IO 1 


i 4 01 01 01 01 

X *» to io «y io 




y r r D 9 ft • 


MOV 




i«;ft up m n v f ^tart incATtniM 


1 7 7 (7! A 
1 / O Q. 


01 01 4 7 A 7 


1 7 7 A ^ 4 






i^R 


^ 7 . M n V F 


iflO TO MflVF ^LJRRniJTIMF 

r \J W 1 \J nUVL 3UDr\UU < ilNU 


n 1 7 7 1 

1 / 1 c 


01 1 P 7 C1 1 

IO X C ' to X 


1 90000) 

X C v x) <0 KJ 




yrrR?4 : 

Ar U r\ C ^ • 


MOV 


#120000.^1 




ff. 1 7 7 1 A 
1 / v5 1 


01 4 7 a 7 
to V 1 / o ' 


1 7 7 A 4 4 
XI 1 O ** *t 






JSR 


v 7 , M n V E 




Ml 7 7 O 


01 1 9 7 (7 1 
tilt ' Ifi X 


1 01 (7) 01 01 0| 

X 10 * J Ir.' It. ICJ 




v r F R 9 : 


MOV 


#100 000.^1 

If i V W Hz W w y rb X 




rh 1 7 *z n A 
01 / .52 


0! 01 4 7 A 7 
10 10 H 1 / 


1 7 7 A 4 






JO" 


K 7 ■ M n V F 




™ 1 7 7 7 

01 food 


Ol 1 P 7 (7i 1 
IO X <£ / \lj X 


Oi A 0| 01 01 01 
10 »' <0 10 10 




yrFR1 A ; 
A r L n X O • 


MOV 


fr U f ]y K>w * AX 




n 1 7 7 7 A 
01 / JOB 


Ol M 4 7 A 7 
to io *+ / o / 


1 7 7 A 9 4 
x / ' o <; t 






jSR 


V 7 i M n V F 




01 1 7 7/10 
01/ J T t 


Ol 1 77?1 
IO X C / 6 X 


Ol 4 01 01 01 01 
iO *r W 10 10 




vrro i 7 ' 

A r L T 1 £ • 


MOV 


JK40000.K1 




f« 1 "7 -» >* i 

01 / *5 4 


01 01 4 7 A 7 
10 10 H / o ' 


1 7 7 A 1 4 
1 / ' Oil 






J3 n 


v 7 ■ m n \i F 




Cl1 7 7! C O 

V)l ' 00 c 


(71 1 7 ■> 1 
IO J- C t £■ X 


01 P 01 01 " 01 
10 e to 10 k 10 




y r r r ft : 


MOV 


i!P0C!500.%1 




rx 1 7 "I C A 

01 / O P 


01 01 4 7 A 7 
10 H / / 


1 7 7 A Ol 4 

X / ' u Ir » *t 






U w M 


v 7 , M n V F 




rt 1 7 "7 i O 

!J 1 / O O £ 


01 01 (71 O n 7 
10 10 10 t c 1 / 








RTS 


X7 


{RETURN FROM TRANSFERS 


017364 


(11 O 7 A 7 

X t: / o / 


1 I O / P O 


A 1 A 1 A A 


u n n o d ■ 
M u U c • 


M V 


ffBEGIN+140006, 


. TRPA + 120002 


f 1 7 "W 9 


312 7 6 7 


9 4 


116064 




M V 


#N0P. SKPBEL+120000 


017400 


012767 


123756 


P»76 1 32 




MQ V 


#BEGI N+120006 i 


. TRPA + 100P02 


1 7 4 p 6 


012 7 6 7 


00^240 


076050 




MQV 


, SKPBEL + 100000 



PALX11 


V003 


14-FE8- 


71 


13:06 


017 414 


012767 


103756 


056116 


M0D16 


(7 1 7 d Z> 


012 76 7 


P CI f ? 4 a 
t If c ^ ui 


01 5 6 P1 1 4 

t 1 W t 1 \J ~ 




CM 7 


01276 7 


£63756 


036102 


M0D12 


17 1 7 & "X A 
til 'lOo 


Ul 1 2 7 A 7 


£» CI 5 4 91 


51 "l /t C» O 

k3 O O IC £ ru 




1 7 4 4 4 


012 76 7 


i 43756 


a 1 6 66 


M0D8 ! 


? 1 7 4 5 2 


012767 


? ? 4 


016004 




K 1 7 4 6 


012 767 


023756 


1 7 6052 


M D 4 ' 


&, 1 7 d A A. 
Vl X I H o o 


012767 


£00240 


17 5 7 7 




017 4 7 4 


00020 7 










000001 









PAGE 1-57 

MOV #BEGIN+100006» TRPA+60002 

MOV #NOP,SKPBEL+60000 

MOV #BEGIN*60006» TRPA+40002 

MOV #NOP,SKPBEL*40000 

MOV «BEGI N+40006 , TRPA+20002 

MOV #NOP,SKPBEL+20000 

MOV #BEGIN*20006» TRPA*2 

MOV #NOP,SKPBEL 

RTS %7 l RETURN FROM MODIFY 

.END 



ILX11 


V003 


14-FEB-71 


13»06 


PAGE 1-58 








A 


016622 


HSRIN1 


001370 


REG1 


001224 


STRT8 


017270 


AC i 


000266 


NSRIN2 


001376 


RENQl 


002434 


SUBR1 


016426 


ADSUBl 


013440 


hsrinr 


001404 


RENDZ 


002404 


SUBR2 


016430 


A R I e n in 


013502 


I COIA'T 


016420 


RESTAR 


016544 


SUBR3 


016434 


AR i ts't 


013414 


IE 


000100 


RETURN 


016424 


SUBR4 


016442 


ASCNT 


016322 


I N T CN T 


001556 


RF1 


002060 


SUBR5 


016450 


ASH 


000304 


IRE 


002104 


RFCAR 


000256 


SUBR6 


016456 


8 


016612 


LIST 


016324 


RFCSR 


000260 


SWAB A 


014224 


BEG I N 


003750 


LK1 


001562 


RFCSRH 


000262 


SXTEEN 


017050 


BELL 


015504 


LK2 


001602 


RFDAE 


000246 


TC 


177340 


9 I NCT 


016320 


LK3 


001604 


RFDAR 


000252 


TCI 


000322 


BR 


000002 


L K 4 


001622 


RFOBR 


000250 


TC2 


000342 


3UFF 


016756 


LKCSR 


000240 


RFSTAR 


002054 


TCBA 


000316 


c 


016634 


LLIMIT 


002172 


RFWC 


000254 


TCBLK 


002202 


CC 


177776 


LP1 


001702 


ROT ALL 


013016 


TCCM 


000306 


CCT1 


014270 


LP2 


001710 


ROTBE 


013166 


TCDT 


000312 


CLINCT 


002052 


LP3 


001770 


ROTBO 


013276 


TCEXPE 


002204 


CMPl 


012740 


l_P4 


002000 


ROTEN1 


013400 


TCF1 


002260 


CMP2 


012762 


LP5 


002036 


SAVCC 


016040 


TCF1A 


002252 


compaR 


012734 


LP6 


001736 


SAVPC 


016036 


TCF2 


002312 


curpat 


002046 


LPCSR 


000242 


SAVR2 


016024 


TCF3 


002326 





016654 


LPDBR 


000244 


SAVR3 


016026 


TCF4 


002374 


D A T A 1 


001320 


LPINTR 


001726 


SAVR4 


016030 


TCFIRS 


002176 


DATA2 


001366 


LSH 


000302 


SAVR6 


016542 


TCI V 


000320 


DAT A3 


001452 


MA I NL I 


001206 


SC 


000270 


TCLAST 


002200 


QATA4 


001554 


MINUS 


016122 


SCOPE 


104400 


TCOM 


013514 


QECML 


016314 


MKNUM 


016152 


SCOPEB 


016336 


TC0M2 


013562 


DELAY 


001560 


MO ADO 


016234 


SCOPEC 


016350 


TC0M3 


013630 


DET1 


016762 


M0012 


017430 


SCOPEF 


016422 


TCR1 


002532 


DET2 


017102 


M0016 


017414 


SCOPEG 


016406 


TCR1A 


002566 


DET3 


017154 


MOD20 


017400 


SEVEN 


016312 


TCR2 


002574 


DET4 


017010 


M0D24 


017364 


SKPBEL 


015464 


TCR3 


002610 


DI V 


000276 


M0D4 


017460 


SOLPAT 


002050 


TCR4 


002656 


DO 


000001 


M0D8 


017444 


SR 


177570 


TCRB1 


002722 


EAESRT 


015056 


MOVF 


017166 


SRE 


000272 


TCRBK 


002664 


E I GHT 


017034 


MQ 


000264 


ST1 


000-636 


TCR8UF 


002750 


ENDEAE 


015446 


MUL 


000274 


ST2 


000654 


TCSR 


016034 


F 


000000 


N 


000001 


ST3 


000700 


TCST 


000310 


FEND1 


002230 


NOEAE 


000366 


SJ4 


000732 


TCWB1 


002504 


FENDZ 


002206 


NOP 


000240 


ST5 


000754 


TCWBK 


002452 


FIN 


016756 


NOR 


000300 


ST6 


001020 


TCWBUF 


002750 


FUNCT I 


002170 


NUMA 


013500 


ST7 


001052 


TCWC 


000314 


HDFHM 


016300 


PFAIL 


016464 


ST8 


001142 


TDBR 


016032 


HLT 


104000 


PRFL AG 


015614 


STAR 


016130 


TDSR 


016034 


HPCSR 


000234 


PRINT 


015616 


START 


000400 


TEMP 


016644 


HPDBR 


000236 


PRINT1 


016006 


START2 


000440 


TEST 


013130 


hpout 


001454 


PRTAB 


016042 


STATUS 


177776 


TIME 


001700 


hPOUTl 


001462 


R 


004000 


S T R T 1 2 


017256 


TJSR1 


012340 


HPOUT2 


001536 


RB 


000002 


STRT16 


017244 


T JSR2 


012342 


HPOUTR 


001472 


RD 


000004 


STRT20 


017232 


T JSR3 


012354 


hRCSR 


000230 


RE F 


013126 


STRT24 


017220 


TOOOLE 


016310 


HRDBR 


000232 


RE F F 


013126 


STRT28 


017206 


TRCSR 


000220 



PALX11 


V003 


TRDR 


H t?. CX "3 O O 

» d 2 c 


trpa 


015536 


TRPB 


015542 


TRTR AP 


nt 1 K c n ra 


T5C0MB 


013672 


TSROT 


012774 


T S R T 2 


01314k) 


TSRT2 A 


013132 


TST AR I 


013402 


T TCSR 


000224 


TTDBR 


000226 


TT Y I Nl 


001226 


TTY I N2 


001234 


TTY I N3 


001302 


TT Y I N4 


001306 


TTY I NR 


001242 


TWELVE 


017042 


TWENTY 


017056 


T WOE I G 


017072 


TWOFOR 


017064 


T YOUT 


001322 


TYOUT1 


001330 


T YOUTR 


n f7i a i a en 

001340 


USER 


016760 


W A I Tl 


016100 


WA I T2 


016256 


W A I T3 


014110 


WA I T4 


014140 


WD 


a ffl n n * a 
0kv0014 


WGTCT 


016316 


WORDCT 


002174 


WRTQC 


016172 


XFENDH 


002402 


XFER12 


017342 


XFER16 


017332 


XFER20 


017322 


XFER24 


017312 


XFER28 


017302 


X F E R 8 


017352 


XL I ST 


016250 


YESRT 


015610 


Y E S T R 


015544 


YESTR1 


015604 


YESTR2 
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ERRORS DETECTED: 
RUN-Time: 22 SECONDS 



5K C0"E USED 



